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ABSTRACT 

This paper focuses on a comparison of the space densities of FRI and FRII sources at 
different epochs, with a particular focus on FRI sources. 

First, we present the concluding steps in constructing the Combined NVSS-FIRST 
Galaxy catalogue (CoNFIG), including new VLA observations, optical identifications 
and redshift estimates. The final catalogue consists of 859 sources over 4 samples 
(CoNFIG-1, 2, 3 and 4 with flux density limits of 5i. 4 GHz =1.3, 0.8, 0.2 and 0.05 Jy 
respectively). It is 95.7% complete in radio morphology classification and 74.3% of the 
sources have redshift data. 

Combining CoNFIG with complementary samples, the distribution and evolution of 
FRI and FRII sources are investigated. We find that FRI sources undergo mild evo- 
lution and that, at the same radio luminosity, FRI and FRII sources show similar 
space density enhancements in various redshift ranges, possibly implying a common 
evolution. 
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1 INTRODUCTION 

Radio AGN are classified in various ways such as luminos- 
ity, spectral t ype or morphology. T he Fanar off- Riley (FR) 
classification ([Fanar off fe Rilevfll974h provides a classifica- 
. tion of extended radio sources. The FRI objects have the 
highest surface brightness along the jet s and core, reside 
in moderately rich cluster environments (iHill fe Lilly! 1991 ) 
and include sources with irregular structure (| Parma et al.l 
1992). In contrast, FRII sources show the highest surface 
brightness at the lobe extremities, as well as more colli- 
mated jets, are found in more isolated en vironments and 
generally display stronger em ission lines ([Rawlings et al.l 
Il989l : iBaum fe Heckmanlll989h . 

The FRI/FRII dichotomy is based purely on the ap- 
pearance of the radio ob jects and, although some hypotheses 
exist (e.g. Bicknell 1995), the mechanisms differentiating the 
two populations are still unknown. If sources with different 
FR classes undergo different evolution, this might imply 
that their fundamental characteristics, such as the black 
hole spin or jet composition, are different too. However, the 
cut between FRI and FRII is somewhat ambiguous: hybrid 
sources showing jets FRI-like on one side and FRII-like on 



the other have been observed (|Caoetti et alJll995h . 

In an initial model ing o f the space density of ra dio AGN, 
I Wall fe Jacksonl (|l997h and I Jackson fe Wall! (| 19991 ) assumed 
that the cosmic evolution of radio loud AGN was based 
on a division of the radio sources into a high-luminosity 
component (Pi78-mh z > 10 25 WHz _1 sr _1 ) corresponding 
to FRIIs and a low- luminosity component showing no cos- 
mic evolution, corresponding to FRIs. With the advent of 
large-scale reds hift surveys for nearby galaxies, many au - 
thors, includ i nglSnellen fe B est (200 lh.lWillott et al I (|2Q0lh . 
ISadler et al.1 (|2002h and lRigbv. Best fe Snellen! <|2008h , found 
significant evolution for low power sources - but mild evolu- 
tion in comparison with that of the high-luminosity sources. 
iRigbv. Best fe Snellen! (|2008T ) argued that if FRIs and FRIIs 
have similar evolution, the dual-population scheme could 
be reduced to a single-population model. Their sample was 
however confined to a small number of low flux density 
sources. 

A dedicated study and comparison of FRI and FRII 
sources and their evolution, using large samples of sources 
of each type, is the key to understanding these populations 
and determining if the FR classification is valid or if a differ- 
ent classification, such as whether they display high or low 
excitation emission lines, is physically more relevant. 
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A further motivation for studying the cosmic behaviour 
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of radio AGNs is to assess their contribution to feedback 
processes. The current paradigm for galaxy formation, hier- 
archical build-up in a Cold Dark Matter (CDM) universe, 
implies that the most massive galaxies in the local Universe 
ought to be the largest and bluest and have the highest star 
forming rate of all galaxies. Yet, observations show that they 
are red, old galaxies, and the bulk of star formation is ob- 
served at ear lier epochs. This is known as downsizing, first 
described bv lCowie etafl (|l996h . 

AGN negative feedback, in which the ignition of the 
nucleus in a star- forming galaxy ejects the gas into the 
inter-galactic medium, is a possible way to understand 
this phenomenon. AGNs jets could indeed be responsi- 
ble for reducing or even stopping star formation, breaking 
the h i erarchical bu i ldup (|Silk &; Reed Il998l ; iGranato et al.l 
l200ll ; iQuilis et all l200lh . AGN can also have a posi- 
tive feedback effect, whereby pressure from the jets com- 
press es the inter-stellar medium and induces s tar forma- 
tion (Ivan Breugel et aUliooi : iKlamer et al.ll2004h . However, 
modeling of jet power and its relation to star formation have 
show n that the overall effect is a dec rease in star formation 
rate (| Antonuccio-Delogu ~S ilk 2008). 

If AGN feedback from the heating and ejection of gas 
in the ISM possibly suppresses star formation, it is reason- 
able to think that it shou l d be r elated to the energy output 
from the jets. iBest et all |2006) studied the output energy 
from AGNs and concluded that heating dissipated in the 
host galaxy is dominated by low- luminosity radio sources, 
which tend to be confined predominantly to the size of the 
galaxy and its halo. Such sources also stay 'on' for a longer 
period of time than high luminosit y sources, allowing heat 
to be supplied pseudo-continuouslv. lSchawinski et al.l {2009) 
investigated the relation between the amount of molecular 
gas and AGN activity in galaxies and concluded that a low 
luminosity AGN episode was sufficient to suppress residual 
star formation in early type galaxies. 

Establishing the potential space-density behaviour of 
radio AGN is thus important in studying the precise role 
of the feedback mechanisms. Could feedback be linked to 
source morphology as it is to luminosity? Do FRI sources 
have a higher impact on star formation rate than typically 
more powerful FRII sources? 

The lack of a large comprehensive catalogue of 
morphologically- classified radio sources has been a limiting 
factor in all these studies. This is the goal of the CoNFIG 
catalogue, which we propose to use in modeling the radio 
luminosity function of AGN. 

This is the second paper in a series studying extended 
radio galaxies and th eir role in AGN feedback. Paper I 
(jGendre fc Walll l2008h outlined the initial construction of 
the Combined NVSS-FIRST Galaxy (CoNFIG) sample. 
This paper describes the complete catalogue, including op- 
tical identifications and redshift estimates, as well as a pre- 
liminary study of FRI and FRII space densities. 

The structure of this paper is as follows. The con- 
struction of the catalogue is explained in 32 while 331 
describes how the morphologies were determined. Opti- 
cal identifications and redshift information are discussed 
in 3H and an overall summary of the catalogue is given 
in 351 along with the introduction of complementary 
datasets that will be used in the modelling. 3H describes 



the morphology-dependent luminosity distributions and the 
FRI/FRII source counts, as well as cosmic evolution of the 
radio luminosity function. Finally, 33 summarizes the re- 
sults. 

Throughout this paper, we assume a standard ACDM 
cosmology with km s _1 Mpc -1 , Qm=0.3 and 

Ov=0.7. 



2 THE CONFIG CATALOGUE 
2.1 Catalogue definition 

The CoNFIG Catalogue consists of 4 samples, CoNFIG- 1, 
2, 3 and 4, which include all sources selected from the 
NVSS catalogue with Si. 4 ghz ^1-3, 0.8, 0.2 and 0.05 Jy 

respectively in defined areas (see Fig. [1] and Table [J) . 

The NRAO-VLA Sky Survey (NVSS; ICondon et all 

1998) is a 1.4-GHz continuum survey covering the entire 
sky north of 5 = —40° (corresponding to an area of 10.3 sr). 
The completeness limit is ^2.5 mJy/beam with an rms of 
~0.45 mJy/beam. The catalogue from the survey contains 
over 1.8 million sources, implying a surface density of ^50 
sources per square degree. It was carried out with the Very 
Large Array (VLA) in D and DnC configuration (the D 
configuration being the most compact VLA configuration 
with a maximum antenna separation of ^1 km), providing 
an angular resolution of about 45 arcsec FWHM. 

Since the median angular size of faint extra-galactic 
sources at the CoN FIG flux density levels is <10 arcsec 
(|Condon et al. 1998), most sources in NVSS are unresolved, 
and the flux density measurements are quite accurate. 
However, the large beam size does not reveal precise 
structure of sources or determine positions accurate enough 
to establish unambiguous optical counterparts. 

Very large sources resolved in NVSS within 
the initial samples, such as a few 3CRR sources 
(Lai ng. Rilev fe Longairj [l983), need to be considered. 
In some of these cases, two or more NVSS 'sources' with 
*Si.4GHz> Sum are actually components of a much larger 
resolved source. Multi-component sources in which each 
component has Si.4GHz< Su m but with a total flux density 
ft.4GHz^ Sum j also need to be considered. For this purpose, 
NVSS sources with Si.4GHz< Su m were selected and, if any 
other source in the catalogue was located within 4 arcmin 
of the listed source, the combination was set aside as a 
candidate extended source. The final decision on whether 
or not the sources were actually components of a resolved 
source was made by visual inspection of the NVSS contour 
plots. 

A summary of each sample is given in Table [2] Because 
the area of the CoNFIG- 2, 3 and 4 samples overlap with 
CoNFIG- 1, all statistics estimated from CoNFIG 2, 3 and 
4 use only sources with Su m < Siagh.z< 1.3 Jy. 



2.2 Spectral indices 

In order to compute the radio luminosity, the spectral index 
a (defined as S u oc v a ) of each source needs to be deter- 
mined. To achieve this, flux densities at different frequen- 
cies for each source were compiled and the spectral index 
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Figure 1. Map of the sample regions. Each sample is located in 
the North field of FIRST (grey area). CoNFIG- 1 (red contour), 
CoNFIG-2 (green hatched), CoNFIG-3 (blue diagonally cross- 
hatched) and CoNFIG-4 (pink vertically cross-hatched) have flux 
density limits of 1.3, 0.8, 0.2 and 0.05 Jy respectively. Definition 
of the regions and details of the samples can be found in Tables [T] 
and El 



Table 1. Region corners for the CoNFIG samples ({RA; DEC} 
in {HRS; deg}) as shown in Fig[T] 



C-l 



C-2 



C-3 



C-4 



{17.7; 64.0} 
{ 7.0; 64.0} 
{ 7.3; 30.0} 
{17.3; 24.8} 
{15.5; -8.0} 
{ 9.1; -8.0} 



{ 9.30; 60.0} 
{13.35; 60.0} 
{13.35; -5.0} 
{ 9.30; -5.0} 



{14.7; 30.0} 

{16.0; 30.0} 

{16.0; 10.0} 

{14.7; 10.0} 



{14.1: 
{14.7: 
{14.7: 
{14.1: 



3.0} 
3.0} 
-3.5} 
-3.5} 



computed following the relation: 
_ Alog(S) 



(1) 



Alog(zy) 

A summary of the different frequencies and corresponding 
surveys use d to retrieve the flux density information can 
be found in iGendre fe Wall (|20Q8h . We were able to com- 
pute the low- frequency spectral index (with 178 MHz ^ v ^ 
1.4 GHz) for 99.6%, 97.7%, 89.3% and 52.7% of the sources 
in CoNFIG- 1, 2, 3 and 4 respectively. 



3 MORPHOLOGY 
3.1 Initial classification 

The initial morphologies were determined either from previ- 
ously referenced work or following the procedure described 

Table 2. Characteristics of the CoNFIG samples, as described in 
section [2] 





£>Hm 


Area 


#of 


# not 




(Jy) 


(deg 2 ) 


sources 


in CI 


C-l 


1.30 


4924 


273 




C-2 


0.80 


2915 


243 


132 (54.3%) 


C-3 


0.20 


370 


286 


270 (944%) 


C-4 


0.05 


52 


185 


184 (99.4%) 



Figure 2. FIRST contour plot of a characteristic example 
of an FRII source, 3C 223. The hot spots are located at the 
ends of the aligned lobes. 




Figure 3. FIRST contour plot of a characteristic example 
of an FRI source, 3C 272.1 (M84). The regions of highest 
surface brightness are located along the jets. 



bv IGendre fe Walll (|2QQ8h . primarily by looking at FIRST 
and NVSS contour plots. 

The Faint Images of the Radio Sky at Twenty-cm survey 
( FIRST: Iwhite et al.l[l997h is another 1.4-GHz continuum 
survey with the VLA, covering an area of ^9030 deg 2 in- 
cluding the North Galactic Pole. The completeness limit is 
~1 mJy/beam with a typical rms of 0.15 mJy/beam. The 
survey yielded ^811,000 sources, implying a surface density 
of ^90 sources per square degree. It was carried out in B 
configuration (the B configuration having a maximum an- 
tenna separation of ^10 km), which provides an angular 
resolution of about 5 arcsec FWHM. This survey comple- 
ments the NVSS survey well, providing a beam size small 
enough to resolve the structure of most nearby extended ra- 
dio sources and source positions to better than 1 arcsec to 
enable cross- waveband identification. 

If the FIRST/NVSS contour plot displays distinct hot 
spots at the edge of the lobes (as in Figure [2}, and the 
lobes are aligned, the source was classified as FRII. Sources 
with collimated jets showing hot spots near the core and jets 
were classified as FRI (see Figure [3}. Wide angle tail sources 
(WAT; [Le ahy 1993) as well as most irregular- looking sources 
(|Parma et al.lll992i ) were also classified as FRI. Sources of 
size smaller than 1 arcsec or previously classified as QSOs 
were classified as 'compact' while extended sources for which 
the FRI/FRII classification was impossible to determine 
were classified as 'uncertain'. 



3.2 VLA observations 



In add ition to the observations described bv IGendre &; Wall 
(2008), radio observations of 213 extended CoNFIG sources 
with previously uncertain morphological classification were 
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made at 1.4-GHz using the VLA in A configuration. These 
observations included polarization measurements for 31 
sources as preliminary work for a possible study of the 
morphology-dependent polarized source count. 

The A-configuration, the most extended VLA configu- 
ration with a maximum antenna separation of ^36 km, pro- 
vides a synthesized beam of 1.4 arcsec FWHM at 1.4-GHz. 
Three frequency bands were used: (1) two IFs of 1464.9 and 
1385.1-MHz, with a bandwidth of 50-MHz (2) two IFs of 
1372.5 and 1422.5-MHz, with a bandwidth of 25-MHz and 
(3) two IFs of 1425.5 and 1397.5-MHz, with a bandwidth of 
25-MHz. Frequency bands 2 and 3 were used in the polar- 
ization measurements. 

The exposure time was computed for each source such 
as to provide a signal-to- noise ratio of at least 5, and 
the exposures were split into two or three separate inte- 
grations to improve uv coverage. The primary calibrator 
3C286 (1331+305) was observed several times during the 
run. Nearby secondary calibrators were observed approxi- 
mately every 30 min to provide phase calibration. All data 
were reduced using standard procedures incorporated within 
the AIPS software provided by NRAO. 



3.3 Final classification 

62.5% of sources in the CoNFIG sample were classified 
either as FRI (I) or FRII (II) . Following the unified model of 
AGN ([Jackson fc W all 1999) core- jet sources were classified 
as FRII. Hybrid sources, sh owing jets Fill-like on one side 
and FRII-like on the other jCapetti et alJll995h . were clas- 
sified according to the characteristics of the most prominent 
jet. Extended sources for which FRI/FRII identification 
was ambiguous were classified as uncertain (U). Sources 
with size smaller than 3 arcsec were classified as compact 
(C) or (C*), depending on whether or not the source was 
confirmed compact from the VLBA calibrator list (see 



Beaslev et al.1 120021: iFomalont etaD 120031 : IPetrov et aD 
20061: 1 Koval ev et al.l 120071) o r the Pearson- Readhead survey 
([Pearson &; Readheadl 1 19881 ). Finally, sources of type (S*) 
correspond to confirmed compact sources which show 
a steep (a ^ —0.6) spectral index. These are probably 
compact steep-spectrum (CSS) sources. 

The final classification for each source is shown in 
Appendix [Al and the distribution of morphological types is 
presented in Table [3] Contour plots of extended sources, 
including the VLA observation presented in £13.21 are 
presented in Appendix [B] In order to study the evolution 
of the space density of FRI and FRII sources accurately, 
each extended source was assigned a sub-classification - 
confirmed (c) or possible (p) - depending on how clearly 
the source showed either FRI or FRII characteristics. 

The complete catalogue consists of 859 sources, with 
71 (8.3%) FRIs (50 confirmed, 21 possible), 466 (54.2%) 
FRIIs (390 confirmed, 76 possible), 285 (33.2%) compact 
sources and 37 (4.3%) uncertain sources. 



Table 3. Morphology of the sources in the CoNFIG samples. The 
morphology of each source was determined by looking at FIRST 
and NVSS contour plots or from VLA observations as described 
in £13. H and ^3.21 Sources of size smaller than 3 arcsec or previously 
classified as QSOs were classified as 'compact' (C) while extended 
sources for which the FRI/FRII classification was impossible to 
determine were classified as 'uncertain' (U). In each cases, the 
corresponding percentage of sample is given in italic. 





C-l 


C-2 

% 


C-3 C-4 

of sample 


Tot. 


FRI 


25 


7 


22 


17 


71 




9.2 


5.3 


8.1 


9.2 


8.3 


FRII 


149 


75 


152 


90 


466 




54.6 


56.8 


56.3 


48.9 


54.2 


C 


86 


47 


88 


64 


285 




31.5 


35.6 


32.6 


34.8 


33.2 


u 


13 


3 


8 


13 


37 




4.8 


2.3 


3.0 


7.1 


4.3 



4 OPTICAL IDENTIFICATIONS AND 
REDSHIFTS 

A preliminary search for counterparts wa s performed using 
the u nified catalogue of radio objects of IKimball &; Ivezid 
(2008)0, and optical identifications were obtai ned, princi- 
pally from the Sloan Digital Sky Survey (SDSS; lYork et aD 
l2000h . 

The SDSS, with the 2.5 meter telescope at Apache Point 
Observatory, New Mexico, has imaged one quarter of the en- 
tire sky in ugriz magnitude^], as well as performing a spec- 
troscopic redshift surv ey. The seventh data release (DR7; 
lAbazaiian et al.l [2009) imaging survey contains a total of 
357 million objects over 11,663 deg 2 while the spectroscopic 
survey contains 1.6 million objects over 9380 deg 2 . 

K s band photometric information was obtained from 
2MASS. The Two Micron All Sky Survey (2MASS; 
ISkrutskie et~aTll2006l ) is a near-infrared survey using 1.3 m 
telescopes at Mount Hopkins in Arizona and CTIO in Chile. 
It aimed at imaging the entire sky in J, H and Ks mag- 
nitudes. The now-complete catalogue, divided into a point 
source and an extended source (semi-major axis >10" in 
size) catalogue, contains 472 million sources over 99.998% 
of the sky. 

A summary of the number of identified optical counter- 
parts is given in Table SJ 



4.1 Spectroscopic and photometric redshifts 

Spectroscopic redshifts were obtained for 45.5% of the cat- 
alogue (see Table El using either the SIMBAE0 database or 
the SDSS DR7 catalogue. 



1 http:/ /www. astro, washington.edu/akimball/radiocat/ 

2 The limiting magnitudes at the detection limit given in 



lAbazaiian et al.l (|20Q9h correspond to a 95% detection repeata- 
bility for point sources. However, for galaxies, these are typ- 
ically between half a magnitude and a magnitude brighter 
at the same signal to noise ratio (from SDSS project book: 
http: / /www. astro. princeton.edu/PBOOK/camera/camera.htm ) 
6 http:/ /simbad.u-strasbg.fr/simbad 
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redshift redshift redshift 

Figure 4. The SDSS magnitude-redshift relations were computed by finding the best fit (solid lines) to data from CoNFIG non-QSO 
sources having both spectroscopic redshift and SDSS magnitude information (dots). The relations fEqu l2l4[) were used to estimate 
photometric redshifts for sources not in the photoz2 catalogue, but with an SDSS counterpart. 



Table 4. Numbers of SDSS and 2MASS optical identifications for 
the CoNFIG samples. In each cases, the corresponding percentage 
of sample is given in italic. 









SDSS 






2MASS 




All 


FRI 


FRII 


C 


U 


All 








% of sample 






C-l 


233 


25 


125 


73 


10 


117 




85.3 


100 


83.9 


84.9 


76.9 


42.9 


C-2 


108 


6 


62 


37 


3 


44 




81.8 


85.7 


82.7 


78.7 


100 


33.3 


C-3 


190 


20 


111 


53 


6 


47 




70.4 


90.9 


73.0 


60.2 


75.0 


17.4 


C-4 


110 


17 


52 


37 


4 


22 




59.8 


100 


57.8 


57.8 


30.8 


12.0 


Tot. 


641 


68 


350 


200 


23 


230 




74.6 


95.8 


75.1 


70.2 


62.2 


26.8 



Because redshift information is essential to computing 
space densities and examining their evolution, we estimated 
redshifts for sources with no spectroscopic data available. 

For a number of sources with an SDSS counterpart 
identified but with no spectroscopic information available, 
photometric redsh ifts were ret rieved from the SDSS photoz2 
catalogue (jOvaizu et alJ [2QQ8). which covers SDSS galaxies 
with r^22.0. For other galaxies (excluding the 285 sources 
identified as 'compact', which are most likely QSOs), red- 
shifts were estimated using a magnitude-redshift relation- 
ship computed from SDSS-identified CoNFIG non-compact 
(i.e. non-QSO) sources with spectroscopic redshifts: 

log(z) = -3.599 + 0.170z (2) 
log(z) = -3.609 + 0.175z (3) 
log(z) = -3.660 + 0.169r (4) 

The relations are shown in Fig. 2] and were used to estimate 
photometric redshifts for 73 sources. 

Ks-z relations were also obtained using data from CoN- 
FIG non-compact sources having both spectroscopic red- 



shifts and Ks-bsmd information from the 2MASS extended 
and point source catalogues. 

log(z) = -3.515 + 0.204K S 2MASS extended sources (5) 
log(z) = -4.800 + 0.279^ 2MASS point sources (6) 

The relations, shown in Fig. [5] provide good estimates of 
redshifts up to Ks — 15.5. They were used to estimate 
photometric redshifts for 6 sources which had no SDSS 
spectroscopic or photometric redshifts available but had 
2MASS counterparts (K s < 15.5). 

Overall, 74.3% of the sources in the CoNFIG cata- 
logue have spectroscopic or photometric redshift information 
available, with mean and median redshifts of z mean = 0.714 
and Zm e d = 0.588. The redshift distributions, by samples 
and morphological types, is shown in Fig. [6] 

4.2 Sources with no redshift information 

A total of 221 sources in the CoNFIG catalogue, mostly in 
CoNFIG-3 and 4, have no redshift information available. 
104 of these sources are of morphological type I, II or 
U (we will ignore sources of type C for the time being, 
being only interested in the study of extended radio 
sources). One way to include these sources in the space 
density modelling is to assign an estimated redshift to 
each of them (by the procedures described below), com- 
pute the RLF, repeat the procedure and average the results. 

Based on SDSS non-detection we can determine a lower 
redshift limit for these sources. The z-band being effectively 
the deepest SDSS band for objects with the typical colours 
of high-redshift radio galaxies, Equ|2]was used to determine 
the lower limit, yielding a value of Z| im ~ 1.0. To account 
for the spread in the i-z relation, the estimate of the limit 
was drawn randomly from a Gaussian of variance 0.1, 
centered on zji m =1.0. 

Our next step was to use the (admittedly naive) 
assumption that the redshift of the radio source could be 
estimated from the distribution of measured or estimated 
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Table 5. Distribution and ranges of redshifts for the CoNFIG 
samples. Spectroscopic redshifts are retrieved either from the 
SIMBAD database or from the SDSS catalogue. Photometric red- 
shifts are either obtained from the SDSS photoz2 catalogue or es- 
timated using either the SDSS mag-z relation defined by Equ. 12141 
or the Kg-z relation defined by Equ. 15161 In each cases, the cor- 
responding percentage of sample is given in italic. 





C-l 


C-2 


C-3 


C-4 


Total Number of Sources in 


Sample 








273 


132 


270 


184 


Redshift types 










% of sample 










Spectro. 


226 


67 


54 


44 




82.8 


58.8 


20.0 


23.9 


Photo. photoz2 


29 


33 


71 


35 




10.6 


25.0 


26.3 


19.0 


sdss mag-z 


5 


13 


38 


17 




1.8 


5.3 


13.3 


9.2 


K s -z 


3 


1 


2 







1.1 


0.8 


0.7 


0.0 


Total 


263 


114 


165 


96 




96.3 


86.4 


61.1 


52.2 


FRI 


25 


7 


21 


17 




100 


100 


95.4 


100 


FRII 


145 


65 


112 


52 




97.3 


86.7 


73.7 


57.8 


C 


80 


39 


26 


23 




93.0 


83.0 


29.5 


35.9 


u 


13 


3 


6 


4 




100 


100 


75.0 


30.8 


Redshift ranges 


C-l 


C-2 


C-3 


C-4 


min. 


0.003 


0.011 


0.018 


0.006 


All max. 


3.530 


2.707 


2.408 


2.677 


mean 


0.711 


0.760 


0.623 


0.828 


med. 


0.555 


0.599 


0.564 


0.695 


min. 


0.003 


0.011 


0.032 


0.006 


FRI max. 


0.269 


0.309 


1.847 


1.531 


mean 


0.071 


0.128 


0.264 


0.261 


med. 


0.049 


0.099 


0.116 


0.150 


min. 


0.036 


0.098 


0.062 


0.138 
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Figure 5. The Ks-z relation was computed by finding the best 
fit (solid pink and dot-dashed red lines respectively) to data from 
CoNFIG non-QSO sources having both spectroscopic redshift and 
Kg-band information from the 2MASS extended (blue triangles) 
and point source (orange dots) catalogues. The relations (Equ|5} 
[6} were used to estimate photometric redshifts for sources with 
a magnitude K$ ^ 15.5, which corresponds to an upper esti- 
mated redshift limit of z=0.43 (dotted lines) from the extended 
source relation. For c omparison, the K-z relations from CEN- 
SORS (|Brookes et al.ll2006h and (jWillott et al.ll2003h are shown 
in light and dark grey dashed lines respectively. 

distribution for the source. 

To complete the catalogue redshift distributions, we 
determined that each source with no redshift will contribute 
a fraction to each redshift bin, following its assigned 
probability distribution. For space densities computation 
(see 39, approximated redshifts were assigned to each 
source by making random realizations following the proba- 
bility distribution, repeating the process in a Monte-Carlo 
manner. 

Because most of the approximate redshifts are greater 
than z=0.3, the redshift upper-limit used to define the 
local universe, the results of the local radio luminosity 
function (LRLF) are completely unaffected by redshift 
uncertainties. As the redshift lower-limits used in the 
computation of the approximate redshifts are mostly z^l.0, 
results out to z^l.O are also not significantly affected. Over 
the range 1.0^z^2.0, the results are likely to be impacted. 
Nevertheless, the fact that the redshift distribution is 
well determined over that range implies that the impact 
is perhaps not severe. Beyond z=2.0, results would be 
unreliable as the redshift distribution is not well determined 
and the use of approximate redshifts may have introduced 
significant biases. 



redshifts for sources of similar flux density. For each of 
the 113 sources, we derived the sample of sources with 
redshift information available and flux densities within 
the range of a tenth to ten times the flux density of the 
source with no redshift. The redshift distribution of this 
sample was computed and fit with a polynomial; the region 
of this polynomial above the calculated redshift limit was 
then normalized to determine the redshift probability 



5 CATALOGUE SUMMARY AND 
COMPLEMENTARY SAMPLES 

The CoNFIG catalogue (Appendix ED consists of 859 
sources over 4 samples, CoNFIG- 1, 2, 3 and 4 with flux 
density limits Si.4GHz=l-3, 0.8, 0.2 and 0.05 Jy respectively. 
Spectral indices were computed for 86.0% of the sources 
using flux densities at different frequencies for each source. 
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The catalogue is 95.7% complete for radio morphologies 
and 74.3% complete for redshift information. 

Sources were morphologically classified into 6 cat- 
egories, using NVSS, FIRST and VLA 1.4GHz A- 
conflguration observation contour plots as well as previously 
re ferenced information. So urces of type I and II correspond 
to iFanaroff fc Rilevl (|l974l ) morphologies; extended sources 
for which FRI/FRII identification was uncertain were 
classified as type U; sources with size smaller than 1 arcsec 
were classified as C type or C*-type, depending on whether 
or not the source was confirmed compact; sources of S* 
type correspond to confirmed compact sources which show 
a steep spectral index. 

Optical counterparts were obtained from the SDSS and 
2MASS catalogues for 74.6% and 26.8% of the sources re- 
spectively. Spectroscopic redshift information was retrieved 
from SDSS and the SIMBAD database, while photometric 
redshifts (or redshift estimates) were compiled from the 
SDSS photoz2 catalogue, or using the Ks-z or SDSS mag-z 
relations (Equ HjJ) . 

To improve the flux density coverage of the catalogue, 
three complementary samples were appended (Appendix 
lA2llA3l andlA4l): 

• Th e 3CRR (Third Cambridg e Revised) cata- 
logue ([Laing, Rilev &; Longairl Il983h is complete to 
$i78MHz = 10 Jy and contains 173 sources over an area of 
4.2 sr. The conversion from Si78MHz to *Si.4GHz with a = 0.8 
yield a flux density limit of 5i.4GHz~l.92 Jy. In order to 
maximize the completeness of the sample at 1.4-GHz, we 
increased the flux density limit to Si.4GHz=3.5 Jy. The 
compiled spectral indices were used in the conversion 
for each 3CRR source. After excluding sources already 
present in the CoNFIG samples, 38 sources were selected 
to complement the CoNFIG catalogue. All sources were 
morphologically classi fied , eith er using the classification 
of lLaing, Rilev fc Longairl (| 19831 ) or following the method 
described in 33 and the sample includes 8 FRI, 24 FRII 
and 6 compact sources. 

• The CENSORS (C ombined E I S-NV SS Survey Of Ra- 
dio Sources) sample ([Best et al.l [2003) is complete to 
*Si.4GHz=7.2 mJy and contains 136 sources selected from 
NVSS over the 6 deg 2 of the ESO Imaging Survey (EIS) 
Patch D. The sample has spectroscopic redshifts for 68% 
of the sources, and optical or near-IR identifications (giving 
redshift estimates) for almost all of the remainder. 

Little radio morphological classification of the CENSORS 
sources has been done as the image resolution is often not 
high enough to identify the source morphology. For this rea- 
son, the VLA observation program described in M3.2I also 
included 40 CENSORS sources, allowing us to morpholog- 
ically classify 84.5% of the CENSORS sources. The sam- 
ple includes 13 FRI, 64 FRII, 38 compact and 21 uncertain 
sources. 

• The Lynx & Hercules sample (Rigbv, Snellen & Best 
l2007h is complete to a catalogue flux limit of 
5i.4GHz=0.5 niJy ,from radio images with inital flux 
density limits of 0.07-0.09 mJy/bm It contains 81 sources 
within an area of 0.6 deg 2 . It is complete in redshift estima- 
tion (49% spectroscopic and 51% photometric) and 95.6% 



of the sample members have morphological classification, 
including 57 FRI, 18 FRII and 6 uncertain sources. 

The final list, including the complementary samples, 
contains 1114 sources and is 75.9% complete for redshift 
information and 94.2% complete for radio morphologies. 
It includes a total of 136 FRI (78 confirmed, 58 possible) 
and 571 FRII (477 confirmed, 94 possible) sources, mak- 
ing it one of the largest, most comprehensive databases of 
morphologically- classified radio sources and an important 
tool in the study of AGN space-densities. 



6 SOURCE STATISTICS AND EVOLUTION 

The main goal of CoNFIG is to produce a comprehensive 
catalogue of morphologically- classified radio sources to be 
used in the modeling of the radio luminosity function of 
AGN, in order to investigate their evolution and the role of 
the different types in feedback processes. For this purpose, 
we computed the luminosity distributions and source counts 
based on morphological classification, to be used in the RLF 
modeling. 

6.1 Luminosity distribution and the P-z plane 

The luminosity distribution is computed for each morpho- 
logical type (FRI, FRII, C and U) for sources with available 
redshift information, using the 1.4-GHz flux density and 
spectral index values of each source. When the latter was 
unavailable, a value of a = —0.8 was used. This introduced 
a minimal bias in the results, since extended sources in the 
CoNFIG samples have a median spectral index of —0.75 
and less than 6% of them have a ^ —0.5. Finally, sources 
with no redshift information were included, with redshifts 
as estimated in 34.21 and the resulting distributions are 
shown in Fig. 

A wide coverage of the P-z plane is essential to an y 
modeling of the radio luminosity function (|Rawlingsl l2002h . 
The combination of CoNFIG, 3CRR, CENSORS and the 
Lynx & Hercules samples covers a large range of luminosity 
and redshift (Fig. [8] and [9}, providing a powerful basis from 
which to study FRI and FRII sources. 

6.2 Source counts 

The morphologically-dependen t source coun ts (Fig. [TO]) 
were compiled as described by iGendre fe Wall ([2008), from 
the CoNFIG and complementary samples. 

As seen in Fig. uncertain sources (which are extended 
but uncertain to whether they are FRI or FRII) have a 
luminosity distribution closer to that of FRII sources than 
FRI sources. Thus, we make the assumption to include 
uncertain sources into the FRII morphology group for the 
source count. This inclusion does not make any significant 
change from the source count of FRII sources only. 

The FRII sources dominate the total count, except at 
low flux densities (logS'i.4GHz^ —1-6), where the FRI sources 
suddenly take over, constituting a significant portion of the 
mJy and sub-mjy sources in contrast to FRII sources. Since 
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Figure 6. Redshift distribution of the sources in the CoNFIG catalogue for each morphological type. Sources with spectroscopic, 
photometric photoz2, Ks~z estimated and SDSS mag-z estimated redshifts are represented by the red solid, blue cross-hatched, green 
solid and purple diagonally hatched columns. The estimated contribution from sources with no redshift information available f £|4.2|) is 
shown in black vertically hatched columns. 
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Figure 7. Luminosity distributions for compact and extended (FRI, FRII and uncertain) sources. The cross-hatched columns represent 
the estimated contribution to each luminosity bin of sources with no redshift information available, following the method presented in 
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Figure 8. P-z plane coverage for the four CoNFIG samples, as well as the 3CRR, CENSORS and Lynx Sz Hercules samples, by radio- 
morphological type (limited only to sources with estimated redshifts). The dot-dashed lines show the survey limits for each sample. 
Sources are identified by their radio morphological classification: FRIs, FRIIs, uncertain and compact sources are represented by blue 
stars, red circles, green dots and black crosses respectively. 



most of the FRI count at low flux densities is composed 
of low- luminosity sources at low redshift, our results show 
that FRI objects must under go some mild evolution. This is 
consistent with the results of Sadler et al. I (l20Q7h. who stud- 
ied low power sources in the 2SLAQ survev~ (|Richards et al.l 



2005) and found evidence that FRIs undergo significant evo- 
lution over z < 0.7. Our results also show that FRIs undergo 
less evolution than FRIIs, and they do not participate much 
in the source-count "evolution bump" around *Si.4GHz~l Jy. 
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red s h if t 

Figure 9. P-z plane coverage for the four CoNFIG samples, as well as the 3CRR, CENSORS and Lynx & Hercules samples, by redshift 
type. The dot-dashed lines show the survey limits for each sample. Sources are identified by their redshift type: spectroscopic, SDSS 
photoz2 photometric, Kg-z estimated and SDSS mag-z estimated redshift are represented by orange asterisks, blue squares, red triangles 
and pink circles respectively. Sources with approximated redshift s, as described in £14.21 are represented by purple crosses. 
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Figure 10. Relative differential source counts AN/ANo for 
FRI (blue triangles) and FRII+uncertain (red squares) sources. 
The count for FRII sources only is shown in orange squares, 
to illustrate the possible bias due to the inclusion of uncertain 
sources in the FRII gr oup. Here, the norma lization is given by 
AN = 3618A(5 -1 - 5 ) dJackson fe Walllll999 ^> and the error bars 
correspond to V^/V where N is the number of objects in each bin. 
The counts are fitted by a polynomial (dashed lines) to indicate 
the shapes of the counts . A 1.4 - GHz source count , compiled from 
the da ta of lBridle et al.l dl972h. | Machalskil (|l978h . [Hopkins et al.l 
( 2003) and lPrandoni et al.l (|200lh . is represented with crosses for 
comparison. 

This is in agreement w ith previous investigations stretching 
back to lLongairl (|l966l ). 

6.3 The local FRI/FRII RLFs 

The radio luminosity functions (RLF) were computed using 
the 1/Vmax technique, in which, for each P-z bin, the space 



density of sources is given by: 

N N 

El 2 1 



(7) 



where V% is the largest volume in which the source could be 
observe in bin i. 

The general local radio luminosity function, defined 
here as the RLF for z^0.3, is displayed in Fig. ITTj It is con- 
sisten t with both the L RLF of the 2dF su rvey ([Sadler et alj 
l2002h and the SDSS (jBest et al.1 l2QQ5h , and extends to 
significantly larger luminosities, because of the larger area 
covered by our bright samples. 

In addition, the luminosity functions at z=1.0 (in 
the interval z= [0.8; 1.5]) and at z—2.0 (in the interval 
z=[1.2;2.5]) were computed and compared with modelled 
RLFs from iDunlop Peacockl (|l99Ch and IWillott et all 
(|200lh at z=1.0. The CoNFIG RLF agrees well with both 
models. 

The LRLFs for each population were computed and fit- 
ted, using the method of least- squares, by a broken power 
law, to provide parametric representations: 



P(P) = Po 



+ 



(8) 



where log(P*)=24.0 is the break luminosity, determined by 
visual inspection of the LRLFs. These LRLF models are 
plotted in Fig. IT2l 

The FRI and FRII LRLFs show apparent differences, 
such as the flattening of the FRII LRLF at lower powers and 
the steeper slope of the FRI LRLF at higher power. Overall, 
these LRLFs suggest that, locally, FRI and FRII sources 
constitute two distinct populations. However, these local 
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— 2dF RLLF □ 0.0<z<0.3 

- - SDSS RLLF 0.8<z<1 .5 

• 1 .2<z<2.5 
Dunlop &c Peacock p(P) at z=1 
Willott et al. p(P) at z=1.0 
•■• Willott et al. p(P) at z = 2.0 




logP[W/Hz/sr] 

Figure 11. Luminosity function p(P) computed from the four 
CoNFIG samples, as well as the 3CRR, CENSORS and Lynx & 
Hercules samples. The radio local luminosity function (LRLF) 
for z<0.3 for all extended sources is represented by green open 
squares. Th e LRLF is c onsistent with both the LRLF of th e 
2dF survey (|Sadler et al.ll20Q2h and the SDSS dBest et al.ll2005h . 
shown by solid and dotted lines respectively. In addition, the 
luminosity functions at z=1.0 (in the interval z= [0.8; 1.5]) and at 
z=2.0 (in the interval z=[1.2;2.5]) are displayed by pink diamonds 
and p urple dots respectiv el y. For compa rison, the mod e lled RLFs 
from IPunloD fe Peacock! (|l990h and IWillott et all (|200lh at 
z=1.0 are displayed in dot-dashed and triple-dot-dashed lines 
respectively. 




logP[W/Hz/sr] 

Figure 12. Local luminosity function p(P) for FRIs and FRIIs, 
represented by blue stars and red triangles respectively. The val- 
ues for both confirmed and possible FRI/FRII are shown by filled 
symbols and thick error bars, whereas the values for confirmed 
FRI/FRII only are displayed with open symbols and thin error 
bars. Data are fitted by a broken power law, described by Equ|8] 
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Figure 13. Space density enhancement for confirmed+possible 
FRI sources for different redshift bins: z= [0.3:0.8] in green trian- 
gles, z=[0.8:1.5] in red stars and z=[1.2:2.5] in blue squares. 
An enhancement of a factor of 7 to 10 is seen at z=1.0 for high 
luminosity sources (log Pi. 4 GHz ^24.5 W/Hz/sr), in agreement 
with lRigbv. Best~ Snellen ( 2008). This enhancement appears to 
continue to higher redshifts. 



6.4 FRI/FRII evolution 

The RLF for combined confirmed and possible sources for 
each population was then computed for different redshift 
bins (z=[0.3;0.8], z=[0.8;1.5] and z=[1.2;2.5]). In order to 
account for data with no redshift information, the random 
redshift assignment technique described in ^4.21 was used. 
This process was repeated 1000 times and the final RLF 
was computed by averaging the results. 

For each population, the space-density enhance- 
ment above the local value was computed. FRI sources 
fFig |13[) show an enhancement of a factor of 7 to 10 
in the interval z= [0.8; 1.5] for high luminosity sources 
(log PiAGHz ^24.0 W/Hz/sr), i n agreement with the results 
of lRigbv, Best &; Snellen! ((2008). This enhancement remains 
present at redshifts up to 2.5. 

A comparison of the space-density enhancement for 
FRI and FRII sources in the same redshift bins is shown 
in Fig J14l The overall behaviour of the enhancement with 
luminosity of FRI and FRII sources is very similar, with 
little or no enhancement in the interval z=[0.3;0.8] and up 
to a factor of 10 enhancement for higher luminosity sources 
in higher redshift bins. Both populations show similar 
enhancement history, hinting at a common mechanism 
governing the luminosity-dependent evolution. The RLFs 
were also computed for confirmed source only, and show 
the same overall trends. 



space densities do not indicate any sharp luminosity divide 
between FRIs and FRIIs: at higher power (log Pi. 4G Hz ^ 
25.0) the FRII LRLF is only a factor of -3-4 higher than 
for FRIs and the two population show a large degree of over- 
lap at intermediate powers. 

Because most of the approximate redshifts (§ 14. 2|) are 
greater than z=0.3, the results of the LRLF are completely 
unaffected by redshift uncertainties. 



In Fig. 1151 we investigated the impact of the approxi- 
mate redshift selection method. We compared RLFs in the 
ranges z=[0.8;1.5] and z=[1.2;2.5] from the CoNFIG FRII 
sub-sample, where the approximate redshifts were drawn 
using the distributions in which all sources with no red- 
shift were either distributed homogeneously within the given 
range (to estimate the maximum space densities) or ig- 
nored (equivalent to setting all of them outside this range, 
hence giving minimum space densities) 
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Figure 14. Comparison of the space density enhancement 
between confirmed+possible FRI (blue stars) and FRII (red 
triangles) sources, for different redshift bins (z= [0.3:0. 8], 
z=[0.8:1.5] and z=[1.2:2.5]). For FRIs with logP 1A GHz ^26.0 
and FRIIs with log Pi A G Hz ^23.0 and log Pi A GHz ^27.0, 
the value of the LRLF was extrapolated from the power law 
fit described in 36.41 Both populations show similar enhance- 
ment history, hinting at a common mechanism governing the 
luminosity-dependent evolution. 
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Figure 15. FRII RLFs in the ranges z=[0.8;1.5] and 
z=[1.2;2.5]where the approximate redshifts were drawn us- 
ing various distributions, in which all sources with no redshift 
were either approximated as described in § 14.21 ("orange stars), 
distributed homogeneously in the given range (blue dots) or 
ignored (purple triangles). 

In the range z= [0.8; 1.5], the RLFs computed using ap- 
proximate redshifts distributed homogeneously and ignored 
differ by a factor of 2.5, which is comparable to the size of 
the error estimates in the LRLF and RLF computed in this 
paper. The data and method therefore give a reasonably re- 
liable estimate of the RLF in this redshift range, across all 
radio powers. 

In the range z=[1.2;2.5] the approximate redshifts distribu- 
tion method used in this paper gives results close to the 
maximal density calculated, whilst the minimal density lies 
significantly below this at high radio powers. This is because 
most of the approximated redshifts lie in this redshift range 
(as expected since the sources have zum 1) so the minimal 
density method provides a significant underestimate. The 
data allow an acceptable estimate of the RLF in this redshift 
range, but at higher powers (log Pi ag Hz ^ 26.0) significant 
uncertainties remain. 



7 SUMMARY 

In this paper, we first described the latest steps in the con- 
struction of the CoNFIG catalogue, including new VLA ob- 
servations. The catalogue now consists of 859 sources in 
4 samples (CoNFIG- 1, 2, 3 and 4 with flux density lim- 
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its 5 f i.4GHz=l-3, 0.8, 0.2 and 0.05 Jy respectively) and is 
95.7% complete for radio morphologies. 74.3% of the sources 
have redshift information. Optical counterpart identifica- 
tions were obtained from the SDSS and 2MASS catalogues 
for 74.6% and 26.8% of the sources respectively. Spectro- 
scopic redshift information was retrieved from SDSS and the 
SIMBAD database, while photometric redshifts (or redshift 
estimates) were compiled from the SDSS photoz2 catalogue, 
or using a Ks-z or SDSS mag-z relation. 

Combining CoNFIG with 3CRR, CENSORS and the 
Lynx & Hercules samples, the comparative distribution and 
evolution of FRI and FRII sources were investigated. The 
conclusions of this preliminary study are as follows: 

• The FRII sources dominate the total count, except at 
low flux densities (logS'i.4GHz< —1-6), where the FRI sources 
suddenly take over, constituting a significant portion of the 
mjy and sub-mjy sources in contrast to FRII sources. 

• The FRI and FRII LRLFs show apparent differences, 
suggesting that, locally, FRI and FRII sources constitute 
two distinct populations. However, they do not indicate any 
sharp luminosity divide between FRIs and FRIIs. 

• The FRI RLF shows an enhancement of a factor 7- 
10 over the local value, which continues to higher red- 
shifts. This result is in a greement with the findings of 
iRigbv. Best fe Snellen! (|2008h . 

• The comparison of space density enhancement between 
FRI and FRII sources at various redshifts does not show 
any significant differences, suggesting a common mechanism 
governing the luminosity-dependent evolution. 
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APPENDIX A: THE CONFIG CATALOGUE 
Al CoNFIG Samples 

Data for the four CoNFIG samples. The RA and DEC gives the NVSS position of the source. 



Columns: 

(1) CoNFIG number. 

(2) NVSS radio position RA and DEC. For sources with several NVSS component, the coordinates correspond to one of the 
component. 

(3) Name. 

(4) Flux density 5i.4GHzin mjy. 

(5) Spectral index a. 

The spectral index a (where S„ oc corresponds to ai ow as defined in §2.2. 

(6) Morphological type. 

Designations I and II are Fanaroff & Rilev ( 197 j) types. The sources of C* type are confirmed compa ct sources from the VLBA 
calibrat or list fsee [Beaslev et alJl2002l : lFomalont et al.ll2003l ; |Petrov et al.ll2006l ; lKovalev et"aT]|2007l ) or the Pearson- Readhead 
survey ([Pearson &; Readheadll 19881 ). Sources of S* type are confirmed compact sources which show a steep (a ^ —0.6) spectral 
index. These are probably CSS sources. Sources of U type have uncertain morphology. They look compact with a steep spectral 
index, but are most likely extended. 

In addition to the main morphological classification, extended sources of type I and II are assigned a sub-classification 
(confirmed - c - or possible - p) depending on how clearly the source showed either FRI or FRII characteristics. 
Superscripts w denotes Wide Angle Tail sources and c possible core-jet sources. 

(7) Redshift. 

(8) Error in redshift. 

(9) Redshift type. 

S - spectroscopic redshift; P - SDSS photoz2 photometric redshift; K - 2MASS Ks-z estimate; I - SDSS i-z estimate; Z - SDSS 
z-z estimate; R - SDSS r-z estimate; G - SDSS g-z estimate. 

(10) Optical counterpart RA and DEC. Superscript o denotes sour ces for which the identification was found in another 
catalogue than SDSS or 2MASS, such as (|Veron-Cettv fe VeroiJ[l983h . 

(11) SDSS u magnitude. 

(12) SDSS g magnitude. 

(13) SDSS r magnitude. 

(14) SDSS i magnitude. 

(15) SDSS z magnitude. 

(16) 2MASS Ks magnitude. Superscript e denotes sources from the 2MASS extended catalogue. 



CoNFIG-1 Data Table 



(1) 








(2) 






(3) 




(4) 


(5) 


1 


07 


13 


38.15 


+43 


49 


17.20 


B071 0+430 


2011.4 


0.82 


2 


07 


14 


24.80 


+35 


34 


39.90 


B071 i +35 


1467.1 


0.41 


3 


07 


16 


41.09 


+53 


23 


10.30 


AC 53 16 


1501.4 


-0.63 


4 


07 


35 


55.54 


+33 


07 


09.60 


4C 33.21 


2473.1 


-0.56 


5 


07 


41 


10.70 


+31 


12 


00.40 


70741+3111 


2284.3 


0.38 


6 


07 


45 


42.13 


+31 


42 


52.60 


4C 31.30 


1357.8 


-0.55 
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07 


49 


48.10 


+55 


54 


21.00 


DA 240 


1660.4 


-0.44 
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07 


58 


28.60 


+37 


47 


13.80 


NGC 2484 


2717.9 


-0.68 
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07 


59 


47.26 


+37 


38 


50.20 


4C 37.21 


1691.2 


-0.84 


10 


08 


01 


35.32 


+50 


09 


43.00 


TXS 0757+503 


1471.7 


-1.02 


11 


08 


05 


31.31 


+24 


10 


21.30 


3C 


192 


5330.6 


-0.67 


12 


08 


10 


03.67 


+42 


28 


04.00 


3C 


194 


2056.6 


-0.78 


13 


08 


12 


59.48 


+32 


43 


05.60 


4C 


32.24 


1522.5 


-0.68 


14 


08 


13 


36.07 


+48 


13 


01.90 


3C 


196 


15010.0 


-0.75 


15 


08 


19 


47.55 


+52 


32 


29.50 


4C 


52.18 


2104.2 


-0.62 


16 


08 


21 


33.77 


+47 


02 


35.70 


3C 


197.1 


1787.1 


-0.75 


17 


08 


21 


44.02 


+17 


48 


20.50 


4C 


17.44 


1875.1 


-0.57 


18 


08 


23 


24.72 


+22 


23 


03.70 


4C 


22.21 


2272.4 


-0.34 


19 


08 


24 


47.27 


+55 


52 


42.60 


4C 


56.16A 


1449.4 


-0.25 


20 


08 


24 


55.43 


+39 


16 


41.80 


4C 


39.23 
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10 


31 


43. 


.55 


+52 


25 


37. 


.90 


4C 52.22 


71 


10 


33 


28. 


.31 


+17 


42 


44 


.70 


4C 17.50 


77 


10 


42 


36. 


.53 


+29 


49 


45 


.60 


B2 1039+30B 


79 


10 


46 


18. 


.04 


+54 


59 


37 


,50 


4C 55.21 


80 


10 


46 


34. 


.99 


+15 


43 


47. 


.20 


4C 15.34 


81 


10 


48 


34. 


.23 


+34 


57 


25 


.50 


4C 35.23 


82 


10 


49 


26. 


.18 


-02 


54 


52, 


.70 


4C-02.43 



(4) 



(5) 



(6) 





(7) 


(8) 


(9) 






(10) 






(11) 


(12) 


(13) 


(14) 


(lb) 


(16) 




0.4155 


0.3312 


P 


09 


20 11.12 


+17 


53 


24.76 


22.9 


23.3 


22.3 


21.4 


21.0 






2.1890 


0.0017 


S 


09 


20 58.46 


+44 


41 


54.02 


18.6 


18.0 


17.9 


17.7 


17.4 


15.4 


c 


1.1080 


0.0010 


S 


09 


21 46.51 


+37 


54 


08.71 


20.7 


19.7 


18.8 


18.4 


18.3 


15.4 




0.5128 


0.1626 


p 


09 


30 54.49 


+58 


55 


17.83 


22.5 


21.8 


21.0 


20.6 


20.5 






2.5820 


0.0090 


s 


09 


34 15.77 


+49 


08 


21.84 


19.9 


19.3 


19.1 


19.1 


19.0 




p 


0.3578 


0.0312 


p 


09 


35 04.06 


+08 


41 


37.86 


24.5 


21.4 


19.5 


19.0 


18.4 




p 


0.4957 


0.1000 


R° 


09 


35 06.68 


+39 


42 


07.10° 






19.8° 










1.3400 




S 


09 


36 31.90 


+04 


22 


10.00° 














c 


0.3820 




s 


09 


41 22.59 


-01 


43 


01.13 


22.3 


20.5 


18.8 


18.1 


17.7 






0.4785 


0.0268 


p 


09 


43 19.23 


-00 


04 


24.89 


22.9 


20.9 


19.4 


18.6 


18.1 




c 

p 


0.5077 


0.2036 


p 


09 


45 13.61 


+16 


55 


22.66 


23.1 


22.8 


21.8 


21.6 


20.5 




c 


1.4758 


0.0024 


s 


09 


54 56.83 


+17 


43 


31.22 


17.4 


17.2 


17.1 


17.0 


17.1 


15.7 


c 


0.2952 




s 


09 


54 07.03 


+21 


22 


35.94 


18.9 


18.3 


17.7 


17.5 


16.7 


14.3 




0.7076 


0.0013 


s 


09 


56 49.89 


+25 


15 


16.09 


18.2 


17.8 


17.8 


18.0 


17.8 


15.3 




0.5306 


0.0019 


s 


09 


58 20.95 


+32 


24 


02.27 


16.3 


15.9 


15.9 


15.8 


15.8 


13.8 










09 


58 28.78 


-01 


39 


57.60 


22.7 


22.9 


22.3 


21.1 


20.3 




c 


0.9055 


0.0012 


s 


10 


00 17.68 


+00 


05 


23.68 


19.0 


18.6 


18.6 


18.6 


18.3 




c 


0.4190 




s 


10 


00 21.80 


+22 


33 


18.70 


19.2 


18.8 


18.4 


18.0 


17.6 


15.5 


p 


1.0264 


0.0749 


I 


10 


00 28.23 


+14 


01 


31.01 


22.3 


22.5 


22.7 


21.2 


20.4 




c 


1.4956 


0.0951 


I 


10 


01 22.26 


-00 


26 


12.70 


24.3 


24.6 


22.8 


22.1 


21.2 




p 


0.1677 




s 


10 


02 57.06 


+19 


51 


52.83 


19.8 


17.6 


16.4 


15.9 


15.6 


13.5' 


c 


0.6793 


0.0581 


p 


10 


04 32.97 


+31 


51 


51.66 


22.0 


21.2 


19.9 


18.6 


19.0 




c 


0.2400 


0.0022 


s 


10 


07 26.10 


+12 


48 


56.22 


15.4 


15.4 


15.3 


15.2 


15.2 


12.8 




2.7070 


0.0050 


s 


10 


07 41.50 


+13 


56 


29.69 


19.6 


18.5 


18.4 


18.4 


18.2 




c 


o ^i a 


U.UU04 


T 

1 


1 o 

1U 


07 AO 9^ 
U/ 4Z.ZO 


-hoy 


08 
Uo 


OQ 90 

uy.zu 


90 A 
ZU.4 


1 Q Q 

iy.y 


1 Q 8 

±y .o 


1Q 

ly.o 


1 Q 9 

iy.z 






0.2150 


0.0050 


s 


10 


09 55.52 


+14 


01 


54.34 


19.9 


18.4 


17.3 


16.8 


16.5 


13.9' 


c 


0.3880 


0.0002 


s 


10 


14 15.96 


+10 


51 


05.71 


22.9 


20.8 


19.0 


18.3 


17.8 




c 


0.5662 


0.0012 


s 


10 


14 47.06 


+23 


01 


16.64 


17.6 


17.3 


17.4 


17.4 


17.4 


14.3' 


c 


0.1279 


0.0002 


s 


10 


15 58.25 


+40 


46 


47.27 


19.3 


17.4 


16.4 


15.9 


15.6 


13.3' 


c 


0.4678 


0.0013 


s 


10 


17 49.38 


+27 


32 


04.13 


18.9 


18.3 


18.3 


17.9 


17.6 


15.0 




1.3183 


0.0016 


s 


10 


22 30.31 


+30 


41 


05.17 


17.3 


17.3 


17.1 


17.1 


17.1 


15.2 




1.2540 


0.0020 


s 


10 


23 11.57 


+39 


48 


15.41 


18.4 


18.3 


18.0 


18.1 


18.2 


14.1 




2.5545 


0.0010 


s 


10 


24 29.59 


-00 


52 


55.45 


18.7 


18.1 


18.1 


18.1 


17.9 




c 


u.404z 


o n^o 


1 


1 o 

1U 


oc on 81 
ZO ZU.oi 


i on 

-|-zu 


1 
1U 


90 OS 
ZU.Uo 


99 ^ 
ZZ.o 


91 ^ 

z±.o 


1 Q Q 

iy .y 


1 Q 1 

iy . ± 


18 7 
lo. 1 




c 


0.8083 


0.1507 


p 


10 


25 30.03 


+42 


57 


46.15 


22.1 


21.8 


21.5 


20.6 


20.7 




c 


1.7106 


0.0026 


s 


10 


26 31.96 


+06 


27 


33.01 


18.8 


18.5 


18.2 


17.8 


17.5 


15.1 


c 


0.2310 


0.0009 


s 


10 


27 33.59 


+48 


17 


18.30 


20.8 


19.1 


17.8 


17.3 


16.9 


15.2 


p 


0.6108 


0.0681 


p 


10 


30 09.89 


+00 


37 


39.86 


23.1 


21.5 


20.6 


19.6 


19.2 




c 


0.1662 


0.0012 


s 


10 


31 43.51 


+52 


25 


35.18 


19.8 


18.4 


17.3 


16.7 


16.4 


14.1' 


c 


1.0523 


0.0421 


I 


10 


33 28.13 


+17 


42 


45.86 


22.7 


23.3 


21.8 


21.2 


20.7 




c 


0.3694 


n riQfi a 
U.Uo94 


TD 

r 


10 


a a on a n 
4b zU.4y 


+54 


58 


56.69 


oo n 

zz.y 


Ol K 

zl.o 


19.9 


19.3 


18.9 






0.9748 


0.0427 


I 


10 


46 34.92 


+15 


43 


45.01 


22.1 


22.9 


22.6 


21.0 


20.7 






1.5940 




s 


10 


48 34.24 


+34 


57 


24.95 


22.1 


21.3 


20.8 


20.1 


20.1 




c 


0.7010 


0.0874 


p 


10 


49 25.87 


-02 


54 


55.62 


22.7 


23.3 


21.8 


20.5 


20.1 





1070.6 
1017.2 
826.4 
1082.9 
800.5 
1037.6 
1029.5 
971.1 
830.0 
1188.9 
1062.1 
935.8 
993.1 
1158.5 
948.8 
1080.1 
1247.1 
1213.7 
923.7 
1116.3 
1166.4 
1221.0 
1226.5 
1263.8 
1216.1 
936.3 
1082.8 
994.6 
902.2 
1095.5 
877.4 
1078.5 
1274.7 
967.8 
1122.6 
986.2 
1250.3 
852.4 
851.5 
985.3 
824.5 
1077.1 
921.6 
929.0 
841.2 
1032.7 
1071.9 
1034.4 
956.5 



-0.88 
-0.15 
-0.88 
-0.91 
0.37 
-0.74 
-0.93 
-1.35 
-0.60 
-0.72 
-0.90 
-1.06 
-0.99 
-0.35 

0.53 
-0.79 
-0.59 
-0.94 
-0.76 
-0.80 
-0.99 
-0.65 
-0.98 
-0.45 
-0.25 
-0.88 
-0.70 
-0.62 
-0.45 
-0.29 
-0.29 
-0.75 

-0.45 
0.26 
-0.89 
-0.96 
-1.17 
-0.57 
-0.90 
-0.71 
-0.67 
-0.69 
-0.04 
-0.96 
-0.72 
-0.64 
-0.81 



C 

C* 

IP 

U 

C* 

II 

II 

C 

II 

C 

II 

II 

II 

c* 

II 

c* 

s* 

c 

II 

II 

II 

II 

I 

II 
II 

c* 

II 

c 

II 

II 

c 

II 

II 

c* 

c* 

c* 

II 

II 

II 

II 
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II 

II 

II 

c 

II 

u 

c 

II 



CoNFIG-2 Data Table 



(^ \ 




















(i 

V 


83 


10 


51 


48.80 


+21 


19 


52.80 


4C 21.28 


1253.1 


-0.29 


C* 


85 


10 


57 


15.77 


+00 


12 


03.80 


TXS 1054+004 


898.1 


-0.43 


C* 


89 


11 


00 


02.02 


+30 


27 


42.00 


3C 248 


991.4 


-1.05 


II 


91 


11 


02 


24.97 


-02 


35 


34.10 


4C-02.44 


838.4 


-0.72 


c 


92 


11 


02 


26.19 


+55 


50 


03.30 


4C 56.18 


1206.4 


-0.93 


u 


93 


11 


05 


26.17 


+20 


52 


17.40 


TXS 1102+211 


985.6 


-0.66 


c 


94 


11 


06 


31.77 


-00 


52 


51.50 


4C-00.43 


1065.6 


-0.67 


II 


95 


11 


07 


15.02 


+16 


28 


01.50 


4C 16.30 


868.6 


-0.60 


IP 


97 


11 


08 


37.60 


+38 


58 


42.10 


3C 251 


919.7 


-0.89 


II 


98 


11 


08 


51.79 


+25 


00 


52.10 


3C 250 


1090.0 


-1.10 


II 


99 


11 


09 


28.86 


+37 


44 


31.40 


B21106+37 


1221.6 


-0.04 


c* 


102 


11 


11 


20.09 


+19 


55 


36.10 


TXS 1108+201 


1194.8 


0.42 


c* 


103 


11 


11 


22.71 


+03 


09 


10.40 


4C 03.21 


1017.7 


-1.01 


II 


105 


11 


11 


43.62 


+40 


49 


15.30 


4C 41.23 


819.2 


-0.86 




110 


11 


17 


33.85 


-02 


36 


00.60 


4C-02.46 


996.1 


-0.73 


I 


111 


11 


18 


12.23 


+53 


19 


44.70 


TXS 1115+536 


919.2 


-0.85 


II 


117 


11 


24 


37.45 


+04 


56 


18.80 


4C 05.50 


1145.4 


-0.92 


II 


118 


11 


24 


43.90 


+19 


19 


29.70 


3C 258 


874.7 


-1.00 


c 


119 


11 


25 


53.70 


+26 


10 


20.10 


B1123+264 


921.2 


0.27 


c* 


120 


11 


26 


08.53 


+30 


03 


36.50 


4C 30.21 


933.6 


-1.01 


II 


122 


11 


26 


27.13 


+12 


20 


34.70 


4C 12.41 


1110.5 


-0.89 


II 


123 


11 


29 


35.97 


+00 


15 


17.50 


4C 00.40 


979.5 


-0.76 


II 


124 


11 


29 


47.93 


+50 


25 


51.90 


GB1 1126+507 


926.9 


-0.89 


c 


126 


11 


32 


59.49 


+10 


23 


42.70 


4C 10.33 


879.1 


-0.88 


II 


127 


11 


33 


09.56 


+33 


43 


12.60 


4C 33.27 


886.6 


-0.77 


II 


128 


11 


33 


13.18 


+50 


08 


39.90 


TXS 1130+504 


844.9 


-0.76 


II 


130 


11 


34 


54.61 


+30 


05 


25.20 


3C 261 


1145.5 


-1.00 


II 


131 


11 


35 


13.04 


-00 


21 


19.40 


4C-00.45 


1267.8 


-0.61 


c 


133 


11 


37 


29.68 


+01 


16 


13.30 


4C 01.31 


1059.7 


-0.89 


c 


134 


11 


40 


17.03 


+17 


43 


39.00 


4C 17.52 


1143.3 


-0.57 


I 


138 


11 


42 


57.23 


+21 


29 


12.50 


TXS 1140+217 


921.0 


-1.10 


II 


139 


11 


42 


58.78 


+48 


51 


19.70 


4C 49.21 


958.6 


-0.93 


II 


141 


11 


43 


39.63 


+46 


21 


20.70 


4C 46.23 


863.2 


-0.90 


II 


142 


11 


44 


21.23 


+29 


58 


25.30 


4C 30.23 


837.3 


-0.91 


II 


144 


11 


44 


54.01 


-00 


31 


36.50 


4C-00.46 


947.6 


-0.97 


II 


148 


11 


47 


14.71 


+25 


23 


20.20 


4C 25.36 


879.0 


-0.81 


II 


149 


11 


48 


47.51 


+04 


55 


27.70 


4C 05.53 


827.9 


-1.03 


II 


152 


11 


53 


03.11 


+11 


07 


20.40 


4C 11.40 


853.5 


-1.01 


II 


153 


11 


53 


12.54 


+09 


14 


02.50 


4C 09.39 


809.2 


-0.59 


c* 


155 


11 


53 


54.65 


+40 


36 


52.90 


B3 1151+408 


1135.6 


0.16 


c* 


157 


11 


55 


13.61 


+54 


52 


50.40 


TXS 1152+551 


1233.3 


-0.82 


II 


161 


11 


57 


34.91 


+16 


38 


59.30 


B1155+169 


813.2 


1.21 


c* 


162 


11 


58 


25.80 


+24 


50 


17.70 


TXS 1155+251 


1021.2 


0.16 


c* 


165 


11 


59 


48.83 


+58 


20 


20.80 


WSTB 14W26 


1191.3 


-0.36 


c 


166 


12 


00 


31.19 


+45 


48 


43.20 


4C 46.25 


1156.5 


-0.71 


c 


168 


12 


01 


25.01 


+25 


20 


24.00 


4C 25.38 


862.9 


-0.68 


II 


169 


12 


02 


04.19 


+58 


02 


01.90 


4C 58.23 


843.2 


-0.69 




170 


12 


02 


32.27 


-02 


40 


03.20 


4C-02.50 


906.1 


-0.85 


c 



(6) 





(7) 


(8) 


(9) 








(10) 






(11) 


(12) 


(13) 


(14) 


(15) 


(16) 




1.3000 


0.0050 


S 


10 


51 


48.79 


+21 


19 


52.32 


18.6 


18.8 


18.3 


18.4 


18.5 


15.7 










10 


57 


15.77 


+00 


12 


03.70 


24.9 


24.3 


23.2 


21.8 


21.1 




c 


0.8313 


0.1300 


P 


11 


00 


04.62 


+30 


27 


07.75 


21.7 


21.5 


20.9 


20.5 


19.7 






0.4059 


0.0453 


P 


11 


02 


26.16 


+55 


50 


05.96 


24.8 


21.6 


20.0 


19.3 


19.0 




c 


0.4260 


0.0003 


S 


11 


06 


31.77 


-00 


52 


52.36 


16.2 


16.1 


16.3 


16.3 


16.1 


13.9 


p 


0.6301 


0.0002 


s 


11 


07 


15.04 


+16 


28 


02.32 


16.9 


16.4 


16.4 


16.4 


16.5 


14.0 


c 


0.7810 


0.0040 


s 


11 


08 


37.10 


+38 


58 


47.00° 














c 


1.4836 


0.1110 


I 


11 


08 


52.21 


+25 


00 


56.54 


23.1 


24.7 


24.1 


22.1 


22.6 






2.2900 




s 


11 


09 


28.80 


+37 


44 


31.00° 
















0.2991 


0.0010 


s 


11 


11 


20.07 


+19 


55 


36.01 


21.7 


19.8 


18.4 


18.0 


17.6 


15.4 


c 
c 


0.0737 


0.0001 


s 


11 


11 


43.62 


+40 


49 


14.53 


17.2 


15.1 


14.2 


13.7 


13.4 


11.4' 


c 


0.2014 


0.0061 


K 


11 


17 


33.84 


-02 


36 


00.40 












14.1 


c 


1.2418 


0.0013 


s 


11 


18 


12.24 


+53 


19 


43.90 


19.0 


18.8 


18.3 


18.1 


18.1 




p 


0.2828 


0.0009 


s 


11 


24 


37.40 


+04 


56 


18.92 


20.0 


19.0 


17.4 


17.0 


16.5 


15.1 




0.1650 




s 


11 


24 


43.80 


+19 


19 


26.00° 
















2.3396 


0.0048 


s 


11 


25 


53.71 


+26 


10 


20.03 


18.6 


18.1 


18.2 


18.2 


18.0 




p 
p 


0.6763 


0.0109 


I 


11 


26 


27.12 


+12 


20 


34.80 


20.5 


20.7 


20.3 


20.1 


20.0 




c 


0.2110 




s 


11 


29 


35.94 


+00 


15 


16.45 


21.4 


20.0 


18.7 


18.3 


18.1 






1.0037 


0.3746 


p 


11 


29 


47.97 


+50 


25 


51.42 


22.0 


21.8 


21.5 


21.7 


20.1 




p 


0.5398 


0.0014 


s 


11 


32 


59.49 


+10 


23 


42.25 


17.2 


16.9 


17.0 


16.9 


17.0 


14.5 


c 


0.2227 


0.0002 


s 


11 


33 


09.41 


+33 


43 


12.43 


20.6 


19.0 


17.6 


17.1 


16.8 


14.7 


c 


0.3064 


0.0426 


p 


11 


33 


13.17 


+50 


08 


40.09 


20.7 


19.4 


18.1 


17.5 


17.0 




c 


0.6133 


0.0002 


s 


11 


34 


54.49 


+30 


05 


26.30 


19.0 


18.4 


18.4 


18.1 


18.2 






0.1600 


0.0020 


s 


11 


35 


13.01 


-00 


21 


19.00 


23.7 


24.4 


23.1 


21.3 


21.1 






0.4300 




s 


11 


37 


29.59 


+01 


16 


13.94 


19.9 


18.9 


18.0 


17.4 


17.2 


14.5 
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— 
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14 


08 
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08 
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31 


33.90 
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1408+0050 
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II 
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14 


08 
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+00 


31 
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08 
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31 
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08 
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09 
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17 


03.70 
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147.4 


— 


77 
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P 


14 


09 


14.91 
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17 
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10 


14 


09 
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04 
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1409-0008 
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11 


14 


09 
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—01 


57 
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p 
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s 


14 


09 
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14 


09 
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—02 


30 
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14 
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09 
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03 
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163.6 
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c 
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c 
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17.4 
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09 
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21 
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I 


p 
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p 


14 


09 
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21 
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14 


10 
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03 
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lAb 141U+U28 


55.9 


— 1 


32 


11 


c 
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13 
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20.8 
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—02 
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42 


14 


13 
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— 
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p 
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13 
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14 
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18.6 
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16.3 
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-00 


01 
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TXS 1411+002 
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-0 
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16 
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16 
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59 


14 


17 
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131.2 
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18 


28.14 


+01 


27 
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c 
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p 


63 
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18 
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31 
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c 
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18 
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c 
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24 
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c 
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550.7 
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36.70 


1425-0264 
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26 


49 


,59 


-00 


47 
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26 
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55 
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26 
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49 
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21 
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27 
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28 
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57 
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14 


28 


47 
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+01 


35 


15, 
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21.9 
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14 


29 
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+02 


51 
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TXS 1426+030 
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-0.42 
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0.0225 


p 


14 


29 


04 
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51 


40, 
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20.1 
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18.0 


17.6 
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14 
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1429-0193 
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c 




































117 


14 


29 
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57 
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TXS 1427-017 
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14 


29 


46 
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57 
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29 
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12 
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46 
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II 


c 


































120 


14 


30 
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55 
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117.6 
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c 
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p 


14 


30 


25. 
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55 
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21.4 


20.8 


20.7 


20.1 
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14 


30 


30.32 
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40 


22.70 


1427-0026 


146.1 


-1.12 


c 
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0.1698 


p 


14 


30 


30 


,27 


-00 


40 


23, 


,27 


23.0 


22.5 
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20.7 
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14 


30 


30.53 


+01 


01 
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09 
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30 
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09 
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20.7 
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30 
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TXS 1428+007 
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14 
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33 
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31 


10 


,45 


-01 


33 
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52 
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52 


38. 
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59.4 




c 




































128 


14 


31 


38.25 


-00 


55 


34.60 
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II 


c 
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31 


38. 
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55 
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24.9 
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22.1 
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14 
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46.86 
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p 
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31 


46 
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-00 


33 
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365.0 


-0.63 


c 










14 
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33 
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14 


37 


31.82 


+01 


18 


58.40 


TXS 1434+015 
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0.0002 
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14 


37 


31.86 


+01 


18 


58.14 


23.0 


21.2 


19.7 


19.3 


18.7 
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14 


37 


31.86 


+01 


43 


25.20 


TXS 1434+019 
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-2.35 


II 
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14 


37 
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+01 


45 


03.20 
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37.48 


+02 
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10.00 
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14 


37 
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-00 


15 


04.20 


1437-0025 
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0.0001 


S 


14 


37 
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-00 


15 
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17.1 


16.0 


15.5 


15.2 
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14 


37 


48.30 


-01 


47 


09.40 


J143748-01 


52.1 




c 




1.3079 


0.0022 


S 


14 


37 


48.28 


-01 


47 


10.79 


15.6 


15.6 


15.3 


15.3 


15.4 


168 


14 


37 


56.68 


-00 


41 


16.10 


1437-0069 


61.6 
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14 


37 


56.76 


+01 


56 


38.30 
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86.7 




II 


p 
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0.0020 


S 


14 


37 


56.93 


+01 


56 


38.83 


19.7 


20.0 


19.7 


19.6 


19.9 
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14 


38 


00.61 


+02 


37 


03.20 


TXS 1435+028 


56.9 


-1.11 
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I 


14 


38 


00.68 


+02 


37 
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23.3 


24.0 
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20.3 
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14 


38 


00.84 


+00 


23 


23.80 


TXS 1435+006 
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-1.10 
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172 


14 


38 


06.05 


+01 


24 


30.20 


1438+0141 


75.2 




c 




0.4981 


0.0002 


S 


14 


38 


06.03 


+01 


24 


29.48 


22.0 


21.4 


19.6 


18.8 


18.2 


173 


14 


38 


10.41 


-01 


42 


05.30 


1438-0170 


58.1 




c 










14 


38 


10.22 


-01 


42 


04.32 


26.2 


23.4 


21.8 


20.8 


20.3 


174 


14 


38 


14.19 


+01 


13 


30.40 


1438+0122 


75.1 




c 




0.6674 


0.0373 


p 


14 


38 


14.20 


+01 


13 


29.71 


23.9 


21.4 


20.2 


19.1 


18.3 


175 


14 


38 


17.17 


+01 


50 


31.70 


TXS 1435+020 


115.8 


-0.95 


II 


c 






























176 


14 


38 


20.57 


-01 


20 


06.60 


1438-0133 


57.3 




I 


p 


0.2924 


0.0193 


p 


14 


38 


20.51 


-01 


20 


06.14 


22.0 


19.7 


18.2 


17.6 


17.2 


177 


14 


38 


20.96 


-02 


39 


52.90 


4C -02.61 


322.6 


-0.75 


II 


c 


1.5495 


0.0020 


S 


14 


38 


20.93 


-02 


39 


53.14 


19.3 


19.2 


19.0 


18.7 


18.6 


178 


14 


38 


25.93 


-01 


00 


01.50 


1438-0100 


100.0 




I 


c 


0.2175 


0.0001 


S 


14 


38 


25.61 


-01 


00 


03.42 


23.7 


22.0 


20.8 


20.4 


20.0 


179 


14 


38 


33.63 


-00 


05 


26.40 


4C 00.50 


506.3 


-0.90 




c 


0.7037 


0.0990 


p 


14 


38 


33.51 


-00 


05 


25.04 


22.7 


22.2 


21.3 


20.3 


19.6 


180 


14 


38 


33.64 


+00 


13 


29.80 


1438+0022 


82.1 






c 


0.8937 


0.2755 


p 


14 


38 


33.58 


+00 


13 


28.78 


21.8 


21.3 


21.3 


20.6 


20.1 


181 


14 


38 


41.86 


-00 


45 


25.00 


1438-0076 


111.9 




































182 


14 


38 


43.38 


+00 


57 


57.50 


TXS 1436+011 


67.3 


-1.36 




p 


0.7700 


0.0130 


I 


14 


38 


43.19 


+00 


57 


58.57 


24.4 


22.3 


20.9 


20.4 


20.0 


183 


14 


38 


43.41 


-00 


48 


51.00 


1438-0081 


57.2 






p 


1.3724 


0.0865 


I 


14 


38 


43.27 


-00 


48 


50.40 


22.7 


22.4 


22.6 


21.9 


21.1 


184 


14 


38 


48.87 


+00 


40 


59.20 


1438+0068 


164.8 




JW 


c 


0.1503 


0.0001 


S 


14 


38 


48.39 


+00 


40 


56.60 


20.1 


18.4 


17.4 


16.9 


16.6 


185 


14 


38 


49.11 


-00 


51 


16.50 


1438-0085 


133.5 






c 






























186 


14 


38 


53.93 


-02 


42 


08.20 


TXS 1436-024 


146.9 


-1.01 


































187 


14 


39 


39.50 


+00 


43 


35.20 


TXS 1437+009 


122.3 


-0.86 




c 






























188 


14 


39 


43.36 


-00 


18 


59.50 


TXS 1437-001 


133.2 


-0.80 




c 


0.8901 


0.3379 


p 


14 


39 


43.11 


-00 


18 


53.35 


23.1 


22.6 


21.9 


22.4 


22.1 



12.9 e 
13.5 



15.0 



14.9 



05 
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A2 Complementary Samples: 3CRR Sample 

3CRR Data Table 



Radio position (J2000) Name *Si78MHz ol Type redsh. 
RA DEC (Jy) 



00 


38 


13.76 


+32 


53 


39.9 


3C19 


3.6 


—0.63 


TT 
11 


U.482U 


00 


40 


20.08 


+51 


47 


10.2 


3C20 


11.0 


—0.66 


TT 
11 


0.3500 


01 


04 


39.10 


+32 


08 


43.3 


3C31 


5.2 


—0.57 


1 


0.0167 


01 


06 


14.54 


+13 


04 


14.8 


3C33 


11.3 


—0.76 


TT 
11 


0.0595 


Ul 


Ub 


C\d A Q 


I 70 

+ ( 2 


00 


oy.z 




o.D 


— U.DZ 


TT 
11 


n loin 
U.lolU 


01 


23 


54.74 


+32 


57 


38.3 


3C41 


3.7 


—0.51 


TT 
11 


n 7onn 
U.78UU 


01 


33 


40.42 


+20 


42 


10.6 


3C47 


3.8 


-0.98 


II 


0.4250 


01 


34 


49.82 


+32 


54 


20.4 


3C48 


17.8 


-0.59 


C 


0.3670 


02 


10 


37.10 


+86 


05 


18.5 


3C61.1 


6.9 


-0.77 


II 


0.1860 


02 


20 


01.78 


+42 


45 


54.6 


3C66B 


8.8 


-0.50 


I 


0.0215 


03 


07 


11.48 


+16 


54 


36.9 


3C79 


5.0 


-0.92 


II 


0.2559 


03 


14 


56.92 


+41 


40 


33.0 


3C83.1B 


7.4 


-0.62 


I 


0.0255 


03 


16 


29.55 


+41 


19 


52.1 


3C84 


12.3 


-0.78 


I 


0.0172 


03 


56 


10.21 


+10 


17 


31.7 


3C98 


9.4 


-0.78 


II 


0.0306 


04 


10 


54.85 


+11 


04 


39.5 


3C109 


4.1 


-0.85 


II 


0.3056 


04 


33 


55.21 


+29 


34 


12.6 


3C123 


44.6 


-0.70 


II 


0.2177 


04 


59 


54.27 


+25 


12 


12.1 


3C133 


5.3 


-0.70 


II 


0.2775 


05 


18 


16.52 


+16 


35 


26.6 


3C138 


8.6 


-0.46 


c 


0.7590 


05 


38 


43.53 


+49 


49 


42.9 


3C147 


23.4 


-0.46 


c 


0.5450 


06 


05 


44.44 


+48 


04 


48.8 


3C153 


3.9 


-0.66 


II 


0.2769 


06 


51 


11.05 


+54 


12 


50.0 


3C171 


3.5 


-0.87 


II 


0.2384 


09 


51 


44.20 


+69 


55 


03.0 


3C231 


8.2 


-0.28 


I 


0.0009 



A3 Complementary Samples: CENSORS 

CENSORS Data Table 



Name Radio position (J2000) *Si.4GHz Type redsh. 

RA DEC (mJy) 



CENSORS- 


-001 


09 


51 


29. 


,07 


-20 


50 


30. 


.10 


659, 


,5 


II 


1, 


,1550 


CENSORS- 


-002 


09 


46 


50. 


.21 


-20 


20 


44. 


.40 


452, 


,3 


C 





,9130 


CENSORS- 


-003 


09 


50 


31. 


.39 


-21 


02 


44. 


,80 


355, 


.3 


c 





,7900 


CENSORS- 


-004 


09 


49 


53. 


.60 


-21 


56 


18. 


,40 


283, 


.0 


II 


1 


,0130 


CENSORS- 


-005 


09 


53 


44. 


.42 


-21 


36 


02. 


.50 


244. 


,7 


II 


1, 


,5880 


CENSORS- 


-006 


09 


51 


43. 


.63 


-21 


23 


58. 


.00 


239, 


,7 


u 


0, 


.5470 


CENSORS- 


-007 


09 


45 


56. 


.71 


-21 


16 


54. 


.40 


148. 


.2 


II 


1, 


,4370 


CENSORS- 


-008 


09 


57 


30. 


.07 


-21 


30 


59. 


,80 


126, 


,3 


II 


0, 


,2710 


CENSORS- 


-009 


09 


49 


35. 


.43 


-21 


56 


23. 


.50 


118. 


,2 


c 


0, 


,2420 


CENSORS- 


-010 


09 


47 


26. 


.99 


-21 


26 


22. 


,60 


79, 


.4 


II 


1 


.0740 


CENSORS- 


-Oil 


09 


53 


29. 


.51 


-20 


02 


12. 


,50 


78, 


.1 


c 


1 


.5890 


CENSORS- 


-012 


09 


46 


41. 


.13 


-20 


29 


27. 


,30 


70, 


.4 


u 


0. 


,8210 


CENSORS- 


-013 


09 


54 


28. 


,97 


-21 


56 


55. 


,00 


66, 


.3 


II 


2 


.9500 


CENSORS- 


-014 


09 


54 


47. 


.66 


-20 


59 


43. 


.80 


65, 


,6 


II 


1. 


.4450 


CENSORS- 


-015 


09 


46 


51. 


.12 


-20 


53 


17. 


.80 


63. 


.0 


II 


1 


.4170 


CENSORS- 


-016 


09 


57 


51. 


.42 


-21 


33 


24. 


,20 


61. 


.7 


II 


3 


,1260 


CENSORS- 


-017 


09 


52 


42. 


.95 


-19 


58 


20. 


.40 


61, 


.5 


II 


0. 


.8930 


CENSORS- 


-018 


09 


55 


13. 


.60 


-21 


23 


03. 


.10 


58, 


,3 


c 


0, 


.1090 


CENSORS- 


-019 


09 


53 


30. 


.69 


-21 


35 


50. 


.00 


55, 


,1 


II 


1, 


.2050 


CENSORS- 


-020 


09 


46 


04. 


.75 


-21 


15 


11. 


,40 


54. 


.2 


c 


1, 


.7330 


CENSORS- 


-021 


09 


47 


58. 


.94 


-21 


21 


50. 


,90 


54, 


.0 


c 


1, 


,2190 


CENSORS- 


-022 


09 


57 


30. 


,92 


-21 


32 


39. 


.50 


52. 


.9 


u 


0. 


.9070 


CENSORS- 


-023 


09 


56 


30. 


.01 


-20 


01 


31. 


,00 


52, 


,4 


II 


1. 


.9290 


CENSORS- 


-024 


09 


54 


38. 


,33 


-21 


04 


25. 


,10 


51. 


.0 


c 


3 


,4310 


CENSORS- 


-025 


09 


48 


04. 


.05 


-21 


47 


36. 


.80 


49, 


.2 


c 


2 


.0220 


CENSORS- 


-026 


09 


52 


17. 


.69 


-20 


08 


36. 


.20 


44, 


.4 


u 


1, 


.0450 


CENSORS- 


-027 


09 


51 


49. 


.78 


-21 


24 


57. 


,70 


40, 


,4 


II 


0, 


,4230 


CENSORS- 


-028 


09 


46 


31. 


.32 


-20 


26 


07. 


,20 


40. 


.1 


II 


0. 


,4720 


CENSORS- 


-029 


09 


48 


15. 


.71 


-21 


40 


06. 


,30 


38, 


.2 


I 


0. 


.9650 


CENSORS- 


-030 


09 


45 


55. 


,86 


-20 


28 


30. 


,20 


37, 


.8 


I 


0. 


,1080 


CENSORS- 


-031 


09 


45 


19. 


.60 


-21 


42 


43. 


,80 


37, 


,3 


II 


0. 


,8770 


CENSORS- 


-032 


09 


51 


41. 


.02 


-20 


11 


18. 


,40 


35, 


.3 


II 


1 


,1510 
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CENSORS Data Table 



Name Radio position (J2000) *Si.4GHz Type redsh. 

RA DEC (mJy) 



CENSORS- 


-033 


09 


53 


04. 


.71 


-20 


44 


09. 


,80 


34. 


,3 


II 


1, 


.2030 


CENSORS- 


-034 


09 


47 


53. 


,55 


-21 


47 


19. 


,60 


34. 


,2 


c 


1, 


.3190 


CENSORS- 


-035 


09 


54 


52. 


,43 


-21 


19 


29. 


.00 


34. 


.1 


II 


0. 


.4730 


CENSORS- 


-036 


09 


49 


33. 


23 


-21 


27 


08. 


,30 


32. 


.3 


c 


1, 


.4850 


CENSORS- 


-037 


09 


49 


19. 


.44 


-21 


51 


35. 


.40 


31. 


.8 


II 


0. 


.5110 


CENSORS- 


-038 


09 


51 


16. 


.77 


-20 


56 


38. 


.40 


31. 


,7 


II 


2 


.1160 


CENSORS- 


-039 


09 


48 


35. 


,99 


-21 


06 


22. 


,60 


31. 


.5 


II 


1 


,5720 


CENSORS- 


-040 


09 


50 


58. 


,63 


-21 


14 


20. 


,30 


30. 


.9 


c 


1 


.1580 


CENSORS- 


-041 


09 


49 


18. 


.18 


-20 


54 


45. 


.40 


27. 


,5 


I 


0, 


.2950 


CENSORS- 


-042 


09 


52 


01. 


,86 


-21 


15 


52. 


,30 


26. 


,5 


u 


1, 


.2540 


CENSORS- 


-043 


09 


52 


59. 


.17 


-21 


48 


42. 


,40 


26. 


.4 


II 


0. 


,7780 


CENSORS- 


-044 


09 


54 


27. 


,06 


-20 


29 


46. 


,50 


26. 


,1 


u 


0. 


.7900 


CENSORS- 


-045 


09 


57 


42. 


.91 


-20 


06 


36. 


.10 


25. 


,5 


I 


0. 


.7960 


CENSORS- 


-046 


09 


54 


03. 


.02 


-20 


25 


13. 


.20 


25. 


,2 


c 


0, 


.7180 


CENSORS- 


-047 


09 


47 


03. 


.32 


-20 


50 


02. 


,20 


25. 


.2 


II 


0. 


.5080 


CENSORS- 


-048 


09 


54 


28. 


.28 


-20 


39 


26. 


,60 


24. 


.2 


c 


1, 


.6060 


CENSORS- 


-049 


09 


53 


23. 


.18 


-20 


13 


43. 


,50 


23. 


.8 


c 


0. 


.4100 


CENSORS- 


-050 


09 


52 


12. 


.71 


-21 


02 


36. 


,30 


22. 


,3 


II 


1, 


.5290 


CENSORS- 


-051 


09 


51 


22. 


,89 


-21 


51 


55. 


,10 


21. 


.7 


c 


2 


.9550 


CENSORS- 


-052 


09 


45 


42. 


,64 


-21 


15 


44. 


,90 


21. 


,7 


u 


1 


.6245 


CENSORS- 


-053 


09 


51 


32. 


,40 


-21 


00 


29. 


,60 


21. 


,6 


II 


0. 


.4260 


CENSORS- 


-054 


09 


53 


20. 


.56 


-21 


43 


59. 


,20 


21. 


,4 


u 


0. 


.4100 


CENSORS- 


-055 


09 


49 


30. 


.56 


-20 


23 


34. 


,20 


21. 


.4 


II 


0. 


.5570 


CENSORS- 


-056 


09 


50 


43. 


,20 


-21 


26 


40. 


,70 


20. 


,8 


II 


1 


.4830 


CENSORS- 


-057 


09 


51 


21. 


,02 


-21 


29 


55. 


.40 


20. 


,7 


II 


1. 


.1960 


CENSORS- 


-059 


09 


48 


42. 


,44 


-21 


52 


24. 


.80 


19. 


,1 


II 


1. 


.0700 


CENSORS- 


-060 


09 


51 


48. 


,66 


-20 


31 


52. 


.90 


18. 


.9 


c 


1. 


.6220 


CENSORS- 


-061 


09 


48 


01. 


.87 


-20 


09 


11. 


,40 


18. 


,5 


II 


1 


.4520 


CENSORS- 


-062 


09 


49 


45. 


,67 


-21 


50 


06. 


,20 


18. 


.4 


II 


0. 


.5740 


CENSORS- 


-063 


09 


45 


29. 


,51 


-21 


18 


50. 


,50 


18. 


,4 


II 


0. 


.3140 


CENSORS- 


-064 


09 


48 


59. 


.78 


-20 


50 


08. 


.50 


18. 


,1 


I 


0, 


.7500 


CENSORS- 


-065 


09 


57 


26. 


,04 


-20 


13 


05. 


,70 


17. 


.9 


II 


0. 


.5490 


CENSORS- 


-066 


09 


50 


46. 


,38 


-21 


32 


55. 


,10 


17. 


.4 


II 


0, 


.3550 


CENSORS- 


-067 


09 


57 


31. 


,87 


-21 


20 


26. 


,70 


17. 


,3 


II 


0. 


.4280 


CENSORS- 


-068 


09 


54 


51. 


,96 


-21 


30 


16. 


,10 


17. 


,2 


c 


0. 


.5140 


CENSORS- 


-069 


09 


56 


02. 


,36 


-21 


56 


04. 


,20 


17. 


.0 


u 


0. 


.5910 


CENSORS- 


-070 


09 


48 


10. 


.91 


-20 


00 


59. 


,90 


17. 


,0 


II 


0. 


.6450 


CENSORS- 


-071 


09 


55 


41. 


,89 


-20 


39 


39. 


,20 


16. 


,7 


u 


2 


.8570 


CENSORS- 


-072 


09 


49 


25. 


.99 


-20 


37 


24. 


,20 


16. 


,5 


c 


2 


.4270 


CENSORS- 


-073 


09 


56 


28. 


,10 


-20 


48 


45. 


.30 


16. 


.2 


II 


1 


.3640 


CENSORS- 


-074 


09 


49 


29. 


,75 


-21 


29 


38. 


,60 


16. 


,0 


u 


0. 


.6670 


CENSORS- 


-075 


09 


45 


26. 


,97 


-20 


33 


55. 


.00 


15. 


.7 


II 





.2650 


CENSORS- 


-076 


09 


57 


45. 


.89 


-21 


23 


23. 


,60 


15. 


,3 


c 


0. 


.2820 


CENSORS- 


-077 


09 


49 


42. 


,98 


-20 


37 


45. 


,50 


15. 


.0 


u 


1 


,5120 


CENSORS- 


-078 


09 


55 


59. 


,23 


-20 


42 


51. 


.60 


14. 


.6 


II 


0. 


.4130 


CENSORS- 


-079 


09 


45 


48. 


.48 


-21 


59 


06. 


,10 


14. 


,6 


S 


1. 


.2550 


CENSORS- 


-080 


09 


54 


53. 


,26 


-21 


15 


12. 


,90 


14. 


,5 


S 


0. 


.3660 


CENSORS- 


-081 


09 


54 


16. 


,43 


-21 


29 


01. 


,60 


14. 


.5 


II 


0. 


,4620 


CENSORS- 


-082 


09 


50 


53. 


,62 


-21 


33 


07. 


,50 


13. 


.6 


I 


0. 


.5370 


CENSORS- 


-083 


09 


51 


29. 


.69 


-20 


16 


42. 


.80 


13. 


,5 


c 


0. 


,5210 


CENSORS- 


-084 


09 


55 


45. 


,19 


-21 


25 


23. 


.00 


13. 


.5 


II 


1. 


.9200 


CENSORS- 


-085 


09 


55 


23. 


,82 


-21 


29 


57. 


,20 


13. 


.4 


I 


1 


.2030 


CENSORS- 


-086 


09 


48 


04. 


,20 


-20 


34 


34. 


,80 


13. 


,2 


c 


0. 


.8170 


CENSORS- 


-087 


09 


45 


56. 


,03 


-21 


20 


51. 


,00 


13. 


,2 


II 


1. 


.2610 


CENSORS- 


-088 


09 


45 


20. 


,95 


-22 


01 


22. 


,20 


13. 


.1 


c 


1 


.0640 


CENSORS- 


-089 


09 


53 


09. 


,24 


-20 


01 


21. 


.30 


13. 


.0 


II 


0. 


.9090 


CENSORS- 


-090 


09 


47 


34. 


.47 


-21 


26 


58. 


,00 


12. 


.8 


u 


1. 


.2610 


CENSORS- 


-091 


09 


48 


22. 


.16 


-21 


05 


08. 


,90 


12. 


,7 


c 


1. 


.2420 


CENSORS- 


-092 


09 


52 


55. 


,92 


-20 


51 


45. 


,40 


12. 


.6 


II 


0. 


,7430 


CENSORS- 


-093 


09 


46 


18. 


,86 


-20 


37 


57. 


,40 


12. 


,2 


I 


0. 


.1830 


CENSORS- 


-094 


09 


45 


21. 


.12 


-20 


43 


21. 


,40 


12. 


,2 


II 


1. 


.6480 


CENSORS- 


-095 


09 


54 


21. 


.48 


-21 


48 


07. 


.20 


12. 


,2 


u 


0. 


.0450 


CENSORS- 


-096 


09 


49 


25. 


,99 


-20 


05 


20. 


,20 


12. 


,0 


u 


2. 


.7060 
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CENSORS Data Table 



Name Radio position (J2000) *Si.4GHz Type redsh. 

RA DEC (mJy) 



CENSORS- 


■097 


09 54 36.32 


-21 


44 


26. 


,60 


12.0 


II 


1, 


,6350 


CENSORS- 


•098 


09 49 35.13 


-21 


58 


10. 


.50 


11.8 


U 


1, 


,6350 


CENSORS- 


■099 


09 57 2.25 


-21 


56 


51. 


.80 


11.6 


c 


0. 


,7380 


CENSORS- 


■100 


09 


50 


48.57 


-21 


54 


57. 


,10 


11.5 


II 


1 


,2880 


CENSORS- 


•101 


09 


52 


50.38 


-21 


31 


48. 


.00 


11.4 


u 


1. 


,0430 


CENSORS- 


■102 


09 


46 


49.27 


-21 


16 


48. 


,70 


11.1 


I 


0. 


.4680 


CENSORS- 


•103 


09 


47 


28.14 


-21 


28 


57. 


,90 


10.7 


II 


1 


.2610 


CENSORS- 


•104 


09 


57 


39.51 


-20 


03 


22. 


,60 


10.7 


II 


0, 


,8840 


CENSORS- 


•105 


09 


47 


24.38 


-21 


05 


02. 


.30 


10.6 


II 


3 


,3770 


CENSORS- 


•106 


09 


56 


06.94 


-20 


05 


43. 


.80 


10.5 


I 


1, 


,2850 


CENSORS- 


•107 


09 


45 


37.77 


-21 


11 


14. 


.20 


10.3 


II 


0. 


,5120 


CENSORS- 


•108 


09 


56 


49.76 


-20 


35 


25. 


,90 


10.2 


c 


0, 


.2300 


CENSORS- 


•109 


09 


52 


10.91 


-20 


50 


11. 


.20 


10.1 


c 


0. 


,7190 


CENSORS- 


•110 


09 


55 


11.49 


-20 


30 


18. 


.70 


10.1 


I 


0, 


,2820 


CENSORS- 


•111 


09 


47 


44.76 


-21 


12 


23. 


,60 


10.0 


u 





,4110 


CENSORS- 


•112 


09 


56 


42.31 


-21 


19 


44. 


,60 


9.8 


c 


1, 


,7500 


CENSORS- 


•113 


09 


47 


10.01 


-20 


35 


52. 


.80 


9.7 


II 


0, 


,9420 


CENSORS- 


•114 


09 


56 


04.45 


-21 


44 


36. 


.70 


9.6 


c 


1, 


,4260 


CENSORS- 


•115 


09 


57 


24.93 


-20 


22 


48. 


,00 


9.6 


II 


0, 


,5450 


CENSORS- 


•116 


09 


57 


35.35 


-20 


29 


35. 


,40 


9.6 


c 


2 


,6370 


CENSORS- 


•117 


09 


54 


10.54 


-21 


58 


00. 


,90 


9.5 


II 


1, 


.2040 


CENSORS- 


•118 


09 


47 


48.55 


-20 


48 


34. 


,00 


9.4 


u 


2 


,2940 


CENSORS- 


•119 


09 


49 


02.22 


-21 


15 


05. 


,50 


9.4 


II 


1 


,4840 


CENSORS- 


•120 


09 


53 


57.38 


-20 


36 


51. 


.30 


9.1 


c 


2 


.8290 


CENSORS- 


•121 


09 


52 


01.20 


-20 


24 


56. 


,50 


9.0 


c 


0, 


,2460 


CENSORS- 


•122 


09 


56 


37.11 


-20 


19 


05. 


,50 


9.0 


II 


0, 


.2500 


CENSORS- 


•123 


09 


54 


31.06 


-20 


35 


38. 


,00 


8.7 


c 


0, 


,8250 


CENSORS- 


•124 


09 


49 


10.88 


-20 


21 


53. 


,00 


8.7 


I 


0, 


,0126 


CENSORS- 


•125 


09 


49 


22.31 


-21 


18 


19. 


,40 


8.4 


II 


0, 


,7010 


CENSORS- 


•126 


09 


47 


50.58 


-21 


42 


08. 


,20 


8.4 


II 


0, 


,3820 


CENSORS- 


•127 


09 


49 


24.64 


-21 


11 


12. 


.00 


8.3 


u 


0, 


.9220 


CENSORS- 


•128 


09 


49 


02.78 


-20 


16 


11. 


,50 


8.3 


c 


1, 


.1160 


CENSORS- 


•129 


09 


52 


26.51 


-20 


01 


07. 


,10 


8.3 


II 


2 


,4210 


CENSORS- 


•130 


09 


57 


22.18 


-21 


01 


06. 


.00 


8.2 


c 


2. 


,8780 


CENSORS- 


•131 


09 


51 


48.94 


-21 


33 


41. 


,60 


8.2 


I 


0, 


,4700 


CENSORS- 


•132 


09 


46 


02.36 


-21 


51 


44. 


,20 


7.9 


c 


2 


,5450 


CENSORS- 


•133 


09 


51 


29.36 


-20 


25 


34. 


,60 


7.8 


II 


1 


,3350 


CENSORS- 


■134 


09 


49 


49.00 


-21 


34 


33. 


,70 


7.8 


II 


2, 


,3540 


CENSORS- 


■135 


09 


47 


48.33 


-21 


00 


40. 


.40 


7.8 


II 


1, 


,3160 


CENSORS- 


■136 


09 


54 


41.85 


-20 


49 


43. 


,00 


7.5 


c 


0, 


.6290 


CENSORS- 


■137 


09 


50 


38.80 


-21 


41 


08. 


,40 


7.4 


II 


0, 


,5260 
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A4 Complementary Samples: Lynx & Hercules Sample 

Lynx & Hercules Data Table 



Radio position (J2000) Name *Si.4GHz Type redsh. 

RA DEC (mJy) 



08 


43 


40.72 


+44 


39 


24.7 


bUwUbY 


1 A 

1.4 




1.800 


08 


43 


46.86 


+44 


35 


49.7 


bUwUYl 


0.9 


TT 
11 


1.250 


no 
Uo 


A Q 

40 


52.89 


1 A A 

+44 


O /I 

Z4 


29.0 


bUwUo4 


1 o 

l.o 




n i 07 
U. 127 


08 


44 


03.58 


+44 


38 


10.2 


oowlboa 


0.6 




0.680 


no 
Uo 


A A 

44 


n/i r\K. 
U4.UD 


1 A A 

+44 


Q 1 

ol 


19.4 


55wll6 


l.z 




n o k i 
U.ool 


08 


44 


12.33 


+44 


31 


14.9 


55wll8 


0.6 




0.660 


08 


44 


14.54 


+44 


35 


00.2 


r rr TTT i on 

oowlzU 


2.0 


r \ 
Kj 


1.350 


08 


44 


14.93 


+44 


38 


52.2 


55wl21 


4.7 


r \ 
Kj 


2.570 


08 


44 


17.83 


+44 


35 


36.9 


r r,,,.-i (2 Kk 

oowlbob 


0.5 


TT 
11 


0.750 


08 


44 


27.55 


+44 


43 


07.4 


rr rr -i OO 

oowlzz 


1.8 


II 


0.550 


08 


44 


33.05 


+44 


50 


15.3 


55wl23 


3.3 




0.870 


08 


44 


33.69 


+44 


46 


13.0 


rr rr -i r' C 

oowlbb 


0.5 




0.990 


08 


44 


35.51 


+44 


46 


04.1 


55wl24 


1.0 


1 


1.335 


08 


44 


37.12 


+44 


50 


34.7 


55wl27 


1.1 


1 


0.060 


08 


44 


37.24 


+44 


26 


00.4 


55wl28 


2.2 


1 


1.189 


08 


44 


41.10 


+44 


21 


37.7 


rr rr -i o i 

oowlol 


2.6 


II 


1.124 


08 


44 


42.50 


+44 


45 


32.5 


bUwUlb 


0.6 




0.840 


08 


A A 

44 


45.14 


+44 


32 


23.9 


oowloz 


1.0 


TT 
11 


4.400 


08 


44 


46.90 


+44 


44 


37.9 


r r,,_-i o o 

oowloo 


1.6 




2.240 


08 


44 


54.51 


+44 


46 


22.0 


rr rr -i o cr 

oowloo 


1.8 




0.090 


08 


45 


03.29 


+44 


28 


15.1 


55wl37 


0.9 




0.151 


08 


45 


04.25 


+44 


25 


53.3 


rr rr -i /i c\ 

55wl4U 


0.6 




1.685 


08 


45 


05.49 


+44 


25 


45.0 


55wl38 


2.4 


1 


2.810 


08 


45 


06.06 


+44 


40 


41.2 


55wl36 


0.8 


II 


2.120 


08 


45 


14.00 


+44 


53 


08.7 


cn TII f\o A 

bUwUz4 


0.5 


r \ 
Kj 


0.773 


08 


45 


23.83 


+44 


50 


24.6 


rr rr -| a 1 

OOW141 


1.7 


r \ 

u 


1.800 


08 


45 


27.17 


+44 


55 


25.9 


oowl4oa 


7.1 


1 


2.150 


08 


45 


29.47 


+44 


50 


37.4 


rr rr i /I o i 

5owl4ob 


0.9 


II 


2.210 


08 


45 


40.47 


+44 


23 


20.1 


bUwUoz 


0.6 




1.800 


08 


45 


41.30 


+44 


40 


11.9 


55wl47 


12.1 




1.070 


08 


45 


46.89 


+44 


25 


11.6 


oowl49 


1.8 


TT 
11 


0.151 


08 


45 


50.92 


+44 


39 


51.5 


55wl50 


4.1 




0.470 


08 


46 


00.34 


+44 


43 


22.1 


bUwUo9 


0.5 


TT 
11 


0.151 


08 


46 


04.44 


+44 


45 


52.7 


rr rr -| rr /( 

5owl54 


1.4 


II 


0.330 


08 


46 


06.67 


+44 


51 


27.5 


oowloo 


6.7 




3.700 


08 


46 


06.82 


+44 


50 


54.1 


oowlob 


0.8 




0.860 


no 
Uo 


A CI. 
4b 


no cn 
Uo.OU 


i /i /i 

+44 


ob 


/I7 i 

4 / . 1 


OOwlO / 


n n 

u.y 




U.00 / 


08 


46 


27.32 


+44 


29 


56.9 


oowloya 


1.3 


1 


1.290 


08 


46 


34.76 


+44 


41 


39.2 


oowloyb 


18.1 




0.311 


no 
Uo 


a a 
4b 


66.67 


i /i /i 
+44 


A 1 

41 


OA A 

Z4.4 


oowlbU 


0.8 


r \ 

u 


0.600 


08 


46 


36.02 


+44 


30 


53.5 


55wl61 


2.5 


r \ 
Kj 


0.440 


no 
Uo 


a a 
4b 


on Qa 

oy.ob 


1 /I /I 
+44 


66 


A A K 

44.0 


bUwUoo 


n n 

u.y 




n ti o 
U.Ylo 


17 


18 


32.76 


+49 


55 


53.4 


bbwUU9a 


1.1 


II 


0.650 


17 


18 


33.73 


+49 


56 


03.2 


bbwUUyb 


0.7 


TT 
11 


0.156 


17 


18 


34.14 


+49 


58 


53.0 


oowUoz 


8.0 




0.460 


17 


18 


47.30 


+49 


45 


49.0 


oowUo4a 


2.1 


r \ 

u 


1.510 


17 


18 


49.97 


+49 


46 


12.2 


oowU54b 


2.1 




3.500 


17 


18 


53.51 


+49 


52 


39.1 


bbwU14 


3.3 


TT 
11 


0. 


17 


19 


07.29 


+49 


45 


44.8 


53w057 


2.0 


c 


1.850 


17 


19 


20.18 


+50 


00 


21.2 


53w059 


19.4 




1.650 


17 


19 


27.34 


+49 


44 


01.9 


53w061 


4.8 




2.880 


17 


19 


31.93 


+49 


59 


06.2 


53w062 


0.7 


u 


0.610 


17 


19 


40.05 


+49 


57 


39.2 


53w065 


5.5 




1.185 


17 


19 


42.96 


+50 


01 


03.9 


53w066 


4.3 




1.820 


17 


19 


51.27 


+50 


10 


58.7 


53w067 


21.9 




0.759 


17 


19 


52.11 


+50 


02 


12.7 


66w027 


0.6 


II 


0.086 


17 


20 


02.52 


+49 


44 


51.0 


53w069 


3.8 




1.432 


17 


20 


06.07 


+50 


06 


01.7 


53w070 


2.6 


c 


1.315 


17 


20 


06.87 


+49 


43 


57.0 


66w031 


0.8 




0.812 


17 


20 


12.32 


+49 


57 


09.7 


66w035 


0.6 




2.260 


17 


20 


21.46 


+49 


46 


58.3 


66w036 


0.8 




0.924 


17 


20 


42.37 


+49 


43 


49.1 


53w075 


96.8 


c 


2.150 


17 


20 


52.59 


+49 


42 


52.4 


66w042 


0.8 


I 


0.650 
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Lynx & Hercules Data Table 



Radio position (J2000) Name <Si.4GHz Type redsh. 

RA DEC (mJy) 



17 


20 


55.82 


+49 


41 


02.2 


53w076 


1.9 


I 


0.390 


17 


21 


01.32 


+49 


48 


34.0 


53w077 


6.5 


II 


0.800 


17 


21 


05.43 


+49 


56 


56.0 


66w047 


0.6 


I 


0.370 


17 


21 


11.25 


+49 


58 


32.4 


66w049 


1.4 


II 


0.950 


17 


21 


18.17 


+50 


03 


35.2 


53w078 


0.7 


I 


0.270 


17 


21 


22.75 


+50 


10 


31.0 


53w079 


11.7 


U 


0.548 


17 


21 


37.48 


+49 


55 


36.8 


53w080 


25.9 


II 


0.546 


17 


21 


37.86 


+49 


57 


57.6 


53w081 


12.1 


u 


2.060 


17 


21 


37.64 


+50 


08 


27.4 


53w082 


2.5 


II 


2.040 


17 


21 


48.23 


+49 


47 


07.3 


66w058 


1.9 


u 


2.300 


17 


21 


48.95 


+50 


02 


39.7 


53w083 


5.0 


u 


0.628 


17 


21 


50.43 


+49 


48 


30.5 


53w084 


0.7 


u 


2.730 


17 


21 


52.48 


+49 


54 


34.1 


53w085 


4.5 




1.350 


17 


21 


56.42 


+49 


53 


39.8 


53w086a 


1.6 




0.460 


17 


21 


57.65 


+49 


53 


33.8 


53w086b 


2.4 




0.730 


17 


21 


59.10 


+50 


08 


42.9 


53w087 


5.6 




3.700 


17 


21 


58.90 


+50 


11 


52.7 


53w088 


14.1 




1.773 


17 


22 


01.05 


+50 


06 


54.7 


53w089 


3.0 




0.635 
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APPENDIX B: CONTOUR PLOTS 

CoNFIG-1: NVSS (red) and FIRST (blue) or VLA observation iGendre fe Walll ([20081 ) (green) contours of extended sources, against 
Supercosmos Sky Survey background. The pink square, purple stars and orange triangle point to the NVSS, FIRST and optical 
identification coordinates. 

CoNFIG-2, 3 and 4: NVSS (red) and FIRST (blue) or VLA 1.4GHz A-conflguration observation (purple) contours of extended sources 
in the CoNFIG catalogue, against Supercosmos Sky Survey background. The pink square and green star point to the NVSS and optical 
identification coordinates. 

CENSORS:VLA 1.4GHz A-conflguration observation (purple) contours of sources in the CENSORS sample, against Supercosmos Sky 
Survey background. The pink square points to the radio centroid (or the catalogued radio source coordinates). 
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CoNFIG-l 




Cl-030: NGC 2656 Cl-031: 4C 31.32 Cl-032: 3C 208 
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CoNFIG-l 
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.- * 





















k / arcmin 

Cl-033: 3C 208.1 



x / arcmin 

Cl-035: 3C 211 



V 






4 ' 


■ ; ^ , ' ■ ' ■ 



x / arcmin 

Cl-036: 3C 210 
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pi 





-10 10 



01-049:30 220.2 

! , , ■ ... 

... * '* 

& 




01-059:30 230 
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CoNFIG-l 




01-053: 30 225 01-054:' 4C 02. 
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CoNFIG-l 




C1-069: X 4C 39.29 



Cl-068: 3C 239 Cl-070: 4C 48.29A 




* / ^ » / *™* 01-078:* 4C 03.18 

Cl-074: 3C 244.1 Cl-075: 4C 50.30 
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CoNFIG-l 






Cl-087: 4C 37.29 



Cl-088: 3C 252 



Cl-089: 4C 43.21 
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CoNFIG-l 




* / arcmin x / arcmin 



Cl-129: 3C 270 Cl-130: 3C 270.1 

































* * 

















-2 -I 1 2 

* / arcmin 



Cl-119: 3C 268.2 




Cl-122: 3C 268.4 




Cl-128: 4C 04.41 




-1 1 

x / arcmin 



Cl-131: 3C 272 



The CoNFIG Catalogue II 49 



CoNFIG-l 




Cl-133: M84 Cl-136: PKS 1227+119 Cl-137: M87 




-10 1 -10 1 -10 1 



Cl-147: 3C 277.2 Cl-148: 3C 277.3 Cl-150: 3C 280 
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CoNFIG-l 
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CoNFIG-l 




Cl-199: 4C 00.52 



Cl-200: 3C 305 



Cl-201: 4C -04.53 
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k / arcmin 

Cl-203: B2 1502+28 



-.1 o 



Cl-205: 3C 310 



Cl-207: 3C 313 




Cl-208: 4C 01.42 



k / arcmin 

Cl-209: 3C 315 




?. / arcmin 

Cl-211: 4C 00.56 




- : ■ - 
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■f. / arcmin 

Cl-213: 3C 316 



■f. / arcmin 

Cl-216: 3C 319 



Cl-218: 3C 320 
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Cl-219: 3C 321 



Cl-221: 3C 322 



Cl-222: 4C 13.56 
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CoNFIG-l 



Till 




* 




Cl-224: 3C 323 



Cl-226: 3C 323.1 



Cl-227: 3C 324 
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CoNFIG-l 




Cl-258: 3C 346 Cl-261: 3C 349 Cl-263: 3C 351 
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CoNFIG-l 





x / arcmin 

Cl-273: 4C 20.29 
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